MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUAS TTPOTPAMMA YUEBHOU OV CLUTTIIMHBI
Xumusa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagneHnHocts (po¢unb): TexHo10rus 3/1eKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 1

Cemectp: 2

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 2 cemecCTp Bcero EvHunb
1 Jlekuu 28 28 4acoB
2 IIpakTryeckue 3aHATUSA 24 24 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 68 68 yacoB
5 CamocTosiTesibHast paboTa 76 76 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 2 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokon Ne 45 ot « 17 » 5 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:

CTapIMii npenojaBaTeb Kad.
POTOM TuxoHosa M. B.

3aBepytomumii obecreunBarolei Kag.
POTOM Tyes B. .

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, pOoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHUs [T0TOTOBKH (CreLiaabHOCTH).

Hexan PKD OsepkuH /1. B.
3aBe/lyIOLLUI BbITyCKarolei Kag.

POTOM TyeB B. .
OKCIIepThI:

JoueHT kKad. POTOM Exumona U. A.
JoteHT kKad. POTOM Hecwmenosa H. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
v3yuyeHUe XMMUUeCKUX CUCTeM U (yH/JaMeHTa/lbHbIX 3aKOHOB XMMHUU C TO3WLHUNA COBPeMeHHOU
HayKu
(hopMHpOBaHHEe HAaBBIKOB SKCIIePUMEHTA/TbHBIX UCC/AeA0BAaHUM /11 3yUeHUs] CBOMCTB Bell|eCTB U
VX PeakIMIOHHOM CTIOCOOHOCTH.

1.2. 3agauM JUCIHUILIMHBI
—  U3yueHHe XMMUYEeCKUX CHUCTeM;;
— wu3yueHue GyHJaMeHTa/lbHbIX 3aKOHOB XUMUHU;;
—  W3yyeHHe CBOMCTB BeIIeCTB U X PeaKI[MOHHOU CTIOCOOHOCTH. ;
5
2. Mecto puciMiuidHbl B cTpyKrype OITIOII

HOucturuivHa « Xumus» (b1.5.17) otHocuTcs K 610Ky 1 (6a30Basi 4acTh).

[IpeaiieCTByOIIMMUA  AUCLUIIMHAMY, (OPMUDYIOIIMMU  Haua/ibHble  3HAHUS, SIB/SIOTCS
cefyrone AucUUMIuIuebl: Maremartuka, @usuvka.

[TocneayromwymMy AUCLHUIIIMHAMU SIBSIFOTCS: be3omacHOCTh »Ku3HezeATeIbHOCTH, Marepuasisl U
KOMITOHEHThI 3/IeKTPOHHBIX CPeZCTB, I10/1yrpoBOAHUKOBbIE HAHOT€TEPOCTYKTYPhl, PHU3UKO-XUMUUeCKHe
OCHOBBI TEXHOJIOTMM 37IEKTPOHHBIX CPE/ICTB, JKOJIOTHSI.

3. TpeboBaHus K pe3y/jbTaTaM 0CBOEHHS JUCHUII/THHBI

[Mporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHLWH]:

— OIIK-1 cnoco6HOCTBIO Mpe/ICTaB/ATh aZleKBaTHYI0 COBDEME@HHOMY YDOBHIO 3HaHUI HayuHYIO
KapTUHYy MHDAa Ha OCHOBe 3HaHUS OCHOBHBIX TOJIO)KeHHH, 3aKOHOB M METO/IOB eCTeCTBEHHbIX HayK U
MaTeMaTHuKy;

B pesynbraTte u3yuyeHUs JUCLUIUIMHBI CTYAEeHT J0/DKeH:

— 3HaTh OCHOBHbIe TIOHATUSI M 3aKOHbl XMMUH, TeOpeTHYeCKHe OCHOBBI CTPOEHHUsl BelllecTBa,
CBOMCTBA BeIIeCTB W WX peakLUHMOHHYIO CIIOCOOHOCTb, YCJIOBUSI TIPOTeKaHUs peakLui, (akTophl,
B/IUSIIOLIME HA CKOPOCTb M HarpaB/ieHHe MpOTeKaHWs peaklvy, SHepreThyeckue M3MeHeHUsl B Mpoliecce
NIPOTEeKaHUs1 peakLdH, CrocoObl BbIpa’KeHUWsI KOHLIEHTpPAlL[Ui U CBOWCTBA pPAacTBOPOB 3/€KTPOUTOB U
He>3/IeKTPOJIUTOB, OTpe/ieieHHue KUCI0THOCTH Cpe/ibl, 3aKOHOMEpPHOCTH MPOTeKaHUsl 3/IeKTPOXUMUUECKUX
TIPOL{eCCOB, MPOLIECChI KOPPO3WUK META/IJIOB U METO/bI 3all[UThl OT KOPPO3HHU.

— yYMeTb MCII0/Ib30BaTh TeOpeTUUeCKWe 3HaHWS [/I pelleHusl MpakKTUUecKuxX 3ajad, /s
VIHTepIipeTaLiy pe3y/bTaToB SKCIepUMeHTa

— BJafieTh HaBbIKAaMU TIOCTAHOBKKM U TIPOBeJeHUs JKCIepUMeHTa, 00pabOTKH pe3y/bTaToB
JKCIepUMeHTa

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI COCTaB/sseT 5.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Ne Bugpl yueOHOM fieaTeTbHOCTH 2 cemecCTp Bcero Euuunibi
1 Jlekuyu 28 28 4yacoB
2 [TpakTryeckue 3aHATHSA 24 24 yacoB
3 | JlaboparopHble 3aHSTHS 16 16 YacoB
4 Bcero ayquTOpHbIX 3aHATUM 68 68 4yacoB
5 CamocTosiTesibHas paboTa 76 76 4yacoB
6 Bcero (6e3 3k3ameHa) 144 144 YyacoB
7 [TopgroroBka u caua sK3aMeHa 36 36 yacoB
8 OO0r11ast TPyJ0EMKOCTh 180 180 4yacoB
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5.0 5.0 3.E

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSTUN

s | 2| §
= 8 )
T A = v
g = x | 2 F 2 £
~ i w © o9 = =
= E 2 N5 X
Ne HasBanus pa3zenoB JUCLIUIIIMHBL 2 5 = 5 o @ S5
S| £ 8| 5 |23 &F
c | & 5 ®B8 g§¢
< (=] =
£ 2
O
1 | OCHOBHBIE TIOHSITHS U 3aKOHbI XUMHH. 2 0 8 10 OIIK-1
2 |Crpoenue atoma. [Teprogrueckuit 2 0 8 14 OIlIK-1
3aKOH M MepuoAuuecKasl cucteMa
XUMHUYECKUX 37IeEMEHTOB
O.N.MeHpieneeBa.
Xumuryeckas CBsi3b. 4 2 0 8 14 OIIK-1
4 | OCHOBHBIE KJIaCChl HEOpraHUYyeCKUx 4 4 0 8 16 OIIK-1
coeguHeHUN. PeakiioHHas
CII0COGHOCTD BEIIIECTB.
PactBopsI. 4 4 4 11 23 OIIK-1
6 | ODHepreTvka XMMHUUYeCKHX TPOL|eCCOB. 3 2 4 9 18 OIlIK-1
XyMHUUeCKasi TePMOAUHAMUKA.
7 | XuMHuecKast KUHeTUKa. XUMHUYeCKoe 3 4 4 11 22 OIIK-1
paBHOBeCHe.
8 | DneKkTpoxuMHueCcKre NpoLecchl. 6 4 4 13 27 OIlK-1
Koppo3sus MeTtasnios.
Ntoro 28 24 16 76 144

5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Cogep>kaHre pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Cogep>kaHue pa3ziesioB AUCLUTUIUH (TI0 JIEKI[UsIM)

g 2
E 4 =
g =
CopeprkaHue pasze/oB JUCLUIUIVHEI 10 =] > T
Ha3BaHus pa3zenos AEP pasa ArC S o &
JIEKLIUAM g S L
S8 g =
A o 2
= ©
2 ceMeCTp
2 Crpoenue aroma. [lepuoguueckuit | CTpoeHue aToMa M IepyuojudecKast 4 OIIK-1
3aKOH U IepuoAuyveckasl CucreMa cucreMa 371eMeHTOB. KBaHTOBO-
XUMHUUYECKUX JIeMEHTOB MexaHU4ecKasl MOZiesIb aToMa. ATOMHast
O.V1.Menesneesa. opburanb. ®opMa aTOMHBIX opbuTaseit

(s, p). KBanToBsle uncia. ITpuHuun
ITaymu. IIpasuso I'yuga. IlpaBusio
KieukoBckoro. Ilepuoguyeckas cucrema
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Y TIOPSI/IOK 3aro/THeHUsT SHepPreThye CKUX
YPOBHel B CTPYKType atoMa. Pasinycel
aTOMOB U UOHOB.
ONeKTPOOTPULIATe/IbHOCTb. DHEPrusi
VMOHM3AL1M, CPOZCTBO K JIEKTPOHY.
W3MeHeHHe CBOMCTB 3/IeMEHTOB U UX
COeJMHeHUI 10 TIepro/jaM U rpyIinam.

HToro

3 XumMHn4yeckast CBSI3b.

OCHOBHBIe BH/Ibl XMMHUY€CKOW CBSI3H.
[Tpupoga x¥uMUueckol CBsI3M.
XapakTepyuCTUKU XUMUUEeCKOM CBSI3U.
KoBaneHrtHas cBsi3b, MeXaHU3MEI ee
obpa3oBaHust: 0OMeHHBIH, JOHOPHO-
akilienTopHbIN. [ToSIpHOCTb KOBa/IeHTHOU
cBs3U. Teopus BaJIeHTHBIX CBSI3el U
00BsICHEHNEe BaJIeHTHOCTH 3/IEMEHTOB
MEeTOZIOM Ba/IeHTHbIX CBsi3el. OCHOBHOe U
B030Y>K/IeHHOe COCTOsIHHE aTOMa.
[IpocTpaHCTBeHHAas CTPYKTYpa MOJIEKYII.
Tune! cBsa3el — o, . MloHHAas CBSI3b.
MeTtannuveckasl CBsi3b. ®u3nUecKoe
COCTOSTHME BelllecTBa. TBepjoe Teso.
OHeprusi KpUCTa/uyInueCKOM peleTKH.
TUIIbI KPUCTA/UTUYECKUX CTPYKTYP U UX
cBoricTBa. [ToHsATHE TUOPUIU3AIIN.
OcHOBHbIE TUTIBI TUOPU/TH3ALIUN.

Htoro

OIIK-1

4 OCHOBHBbIE KJIaCChl HEOPraHuye CKUX
coeiiHeHUN. PeakijnoHHast
CTI0OCOOHOCTD BeIIeCTB.

Knaccudukaus XumMuuecKux
coefHeHuu. CTereHb OKUC/IEHUSI.
OcHoOBHBIe K/1acChbl HeOpraHu4eCcKux
coefiMHeHUM. KHC/moThI, comuy,
OCHOBaHHUS$1, OKCH/Ibl, MX K/1acCuUKaLus
Y XuMH4ecKue cBorictBa. KuciotHo-
OCHOBHbIe CBOMCTBa BelllecTB. CBOMCTBa
amdoTepHOCTU. PeakioHHast
CrocoOHOCTb aM(pOTEPHBIX OKCH/IOB U
ruApoKCcU0B. Turbl coneli. MiaMeHeHUe
KUCJIOTHO-OCHOBHBIX CBOWCTB 3/IEMEHTOB
10 Mepuo/iaM U TpynraM. DeKTPOIUTHI.
OneKTpoNrMTHYecKas AUCCOLUALIUS.

HToro

OIIK-1

5 PactBopsl.

PacTtBopel, TUILI pacTBOpOB. IIporecc
pactBopeHust. CriocoObl BbIpayKeHUsI
KOHLIEHTpAalL[M1 pacTBOPOB.
PactBopuMocCTb. [TepeHachiiieHHbIe
pacTBOpBl. JHepreTykKa pacTBOPEHUsI.
Kpucrannoruzaparsl. CBoiicTBa
pacTBOPOB He3JIeKTPOIUTOB. OcMOoC.
3akoH BanT-T'odda. 3akon Paysnsi.
TemriepaTypa KuUrleHusl ¥ 3aMep3aHusi
pactBopoB. Teopusi 371eKTPOIUTHYECKOU
muccouyanyu. CTerneHb UCCOLMALUY,

OIIK-1
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KOHCTaHTa JMCCOLIMaL|U.
N3otonnueckuii koaddurment. CBoiicTBa
PacTBOPOB 3/1€KTPOJIUTOB.

HToro

6 DHepreTvka XUMHUYe CKUX
[poL[eCcCcoB. XUMUYecKast
TepMOJUHAMUKA.

XuMmuueckas TepMoauHamuka. [Tonsarue
XUMUUECKOU chcTeMbl. TUIIbI cUCTeM.
PaBHOBeCHOe coCTOsiHMe cucTeMbl. TUIbl
TepPMOZIMHaMUYeCKHX MPOLIeCCOB:
obpaTtuMeble, HeoOpaTUMbIe,
CaMOIIPOU3BOJIbHbIE, DABHOBECHBIE.
OcHOBHBIe NIOHATUS TEPMOJUHAMUKU:
BHYTpEHHsIsI SHeprusi, paboTa, TeriorTa.
ITepBbIli 3aKOH TePMOAWHAMUKH.
[TonsiTre sHTaMbNUU. TeryioBoi 3 dekT
peak1iuy, 3K30TepMHUUeCKUe 1
5H/IOTEpPMUYECKHE pPeaKLUU.
TepmoxuMHUeCKUe ypaBHeHUs U UX
ocobeHHocTH. CTaHAAPTHBIE TET/IOTHI
obpa3oBaHwus BetecTB. 3akoH [ecca,
cnepncTBUe U3 3akoHa l'ecca. IloHaTue
SHTponuU. BTOpoM U TpeTnt 3aK0H
TepMoiMHaMUKU. CaMONpOM30BO/IbHbIE
TIPOLIeCChl. DHTAJIBITUNHBINA U
SHTPONUMHBIN (PAaKTOPbl XMMUUEeCKUX
peakiuii. OHeprus ['mb0ca.

HNToro

OIIK-1

7 XumMnueckasg KUHeTHUKa.
XuMHUeCKoe paBHOBECHE.

XuUMHUuecKasi KUHeThKa. ['oMoreHHble U
reTeporeHHble peakiuu. CKOpOCThb
XUMHUYeCKOM peakliiy. PaKkTopsl,
BJIVSIFOLLIE HA CKOPOCTb peaKL1u.
BivsiHue KoHLIeHTpaLy Ha CKOPOCTh
peakiuu. 3aKoH JIeCTBYIOIIUX Macc.
KoncraHnTa ckopoctu peakuuu. BivsiHue
TeMIlepaTypbl Ha CKOPOCTb peaKL1u.
[TpaBuno Baut-T'odda. DHeprus
aKTHBAaLIUU U ypaBHeHHe AppeHUyca.
3aBUCHUMOCTb CKOPOCTH peakLIii OT
Karanm3aropa. Katamms O6paryumele U
HeoOpaTHUMble XUMHUECKHe PeakKLH.
Xumnueckoe paBHoBecue. KoHcTaHTa
paBHOBeCHsl. 3aKOH el CTBYIOLIMX MacC
s paBHoBecust. [Tpunnun Jle-Ilaresbe.
CZBUI XMMUYECKOI0 paBHOBeCHS.

HToro

OIIK-1

8 DnekTpoxumuueCcKre MpoLecChl.
Koppo3sus metasnios.

OKUC/IUTe/TBHO-BOCCTaHOBUTE IbHBIE
peakiuu. CTerneHb OKUCIEHNUS,
OKMCJ/IeHHe M BOCCTaHOB/IEHHE.
O/eKTpPOAHbBIe MPOLeCChl. DIeKTPOAHbIe
roTeHLMan. YpaBHeHve HepHcra.
["asibBaHWUECKUH 3/IEMEHT.
O/eKTpOXUMUYeCKUe IpOoLecChl.
ONeKTPOABWKYLLas CUJla

OIIK-1
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rajbBaHHWY€CKOI'O 3/IeMeHTa.

OT KOPPO3UH.

CraHapTHBIM BOAOPOHBIMN 3/IEKTPO/I.
DJIEKTPOJ/IU3 B paciiaBe. JNeKTPOJIN3 B
pactBope. 3akoHbl Papazes. Boixog mo
TOKY. Koppo3ust MeTanioB: xummyeckas,
3JIeKTPOXUMMUeCKasl. 3allyUTa MeTaloB

HToro

6

Wtoro 3a cemecTp

28

5.3. Pa3pgensl AMCHMILVIMHBI ¥ MEeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCreurBaIUMH (Mpe/bIAyIMH)
U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIiMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITUTMHAMM TIPe/ICTaB-/IeHbl B Tabvie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

No pa3ziesioB JaHHOM JUCIIUTUIMHBI, /11 KOTOPLIX He0OX0uMOo

Ne| HawMeHOBaHHe AUCLATIIHH n3yueHre 00eCTeunBarOIUX U 00eCIeurBaeMbIX JUCLIUTIIMH
1 2 3 4 5 6 7 8
[IpepecTByromme AUCLUTUIUHBI
MaremaTtuka + + + + + + + +
2 | dusuka + + + + + + + +
[Tocnepyrome AUCLUTIIVHBI
1 |Bbe3omacHocCTh
+ + + + + + + +
>KM3HeesTeTbHOCTH
2 | Marepuasbl U KOMIIOHEHTbI
drepuan OMIIOHE + + + + + + + +
37IEKTPOHHBIX CPEJICTB
I1 TIPOBOTHUKOBBI
3 OTylIPOBOZTHUKOBbIE + + + + + + + +
HaHOTeTePOCTYKTYPbI
4 | PU3UKO-XUMHNUYECKHUE 0CHOBBI
TEeXHOJIOTHUHU 3/IeKTPOHHBIX + + + + + + + +
CpesCTB
5 | Okonorusa + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3y4YeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHIM, (HOpMUpPYeMbIX TPU H3yueHUW JUCLIMIUIMHBL, U BUJOB 3aHATHIN
TIpe/ICTaB/IeHo B Tabmwiie 5.4
Tabmuia 5. 4 — CoOTBeTCTBUe KOMMETeHLMM W BHUJOB 3aHATHH, (OPMHUPYEeMBIX TPU H3yueHUU
VICLIUTI/TUHBI

Bupp! 3aHaTHM

KomneTeHiuu
Jlekuyn

[TpakTHUYeCKHe 3aHATHS
JTabopaTopHbIe 3aHATHS

CamocTosiTenbHasi paboTa

@opMBI KOHTPOJIA
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OITK-1 + + + + KonTposbHasi pabora,
OrtueT 110
VH/UBU/1yalIbHOMY
3a/lJaHut0, JK3aMeH,
KoHcnekT caMOnoAroToOBKH,
OTueT 1o 1abopaTopHOM
pabote, OTipoc Ha 3aHATHAX

6. InHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aIUH 00yUeHHUsA
He npegycmorpeno PYII

7. JTaGopaTopHbIA MPAKTHKYM
Copep>kaHue y1labopaTopHBIX paboT nprBesieHo B Tabimie 7.1.
Tabmuua 7. 1 — Cozep>kaHue 1ab0paTOpHBIX paboT

4 L s
I L =
3 = =
g T
6 6 S 2 &
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT 2 g &
< 2 E
= | &
- s
2 ceMecCTp
5 PacTtBOpEI. PacTtBOpEI 4 OIIK-1
Ntoro
6 DHepreTyvka XUMHUYe CKUX OripesiesieHre TeryioBoro 3ddexra 4 OIIK-1
MpoLeccoB. XuMHUuecKas peakLui HerTpair3aluu
TepMOJMHAMUKA. Vtoro
7 Xumuueckasi KHHeTHKa. CKOpOCTb XMMHUYECKHX peaKLUu. 4 OIIK-1
XHUMHUUeCKoe paBHOBeCHe. XHWMHUUeCKoe paBHOBeCHe.
Ntoro
8 DnekTpoxumuueckKre rnpoLecchbl. Anekrponus. Kopposus 4 OIIK-1
Kopposust meTasnios. HToro
Wroro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
Cogiep>kaHue MpakTUuecKux paboT npuBesieHo B Tabnuie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUYECKUX paboT
4 L =
= a4 =
3 = 0
Z S
HazBaHnus paszenos Copep>kaHrie IPaKTUUECKUX 3aHATHI QEo’ o = GE
=
S8 8 =
=¥ o 2
= S
2 ceMeCTp
1 OcHOBHBIE TOHATHUS U 3aKOHBI BxopHoM KOHTpO/b (HanucaHue 2 OIIK-1
XUMUHU. CUMBOJIOB XMMHUECKUX 3/IEMEHTOB,
pacueT MOJISIPHBIX MacC COeMHEeHHUH,
paccTaHOBKa KO3(DPULIMEHTOB B
ypaBHEHUsIX peakijuii). PemieHue 3aziau: 1
) HaXOXK/JieHre SKBUBAJIEHTa MPOCThIX
Bell|eCTB; 2) pacyeT 3KBUBAJIEHTHBIX MacC
MPOCTBIX U CJIOXKHBIX COeIUHEHUH; 3)
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pacueT oO6beMa rasza rmpu HOpMajIbHbIX
YCJIOBUSIX U YCJIOBUSIX, OTIMYHBIX OT
HOPMaJIbHbBIX; 4) pacyeT YMc/ia YaCTHI]
BeIIleCTBa B OTpPe/e/IeHHOM Macce WM
o0beMe; 5) perieHre 3aau C
XUMUUECKUMH YPaBHEHUAMH; 6) 3a7aunt
Ha "U30BITOK-HEJOCTaTOK"

HToro

2 Crpoenue aroma. [lepuognueckuit
3aKOH U NeprojinuecKast CucTemMa
XUMHUUYECKUX JIEMEHTOB
O.V1.Menpeneesa.

1)onpeziesieHrie OMOXKEHUS] XUMUUYECKOT0
3/1leMeHTa B Tabnuiie MeH/jeneeBa 1 ero
XUMHUYECKUX CBOMCTB;CpaBHEHUE CBOUCTB
XUMUUECKUX 3/IEMEHTOB: 2)
OKUC/IUTeTbHO-BOCCTaHOBUTE/IBHBIX;
KHUCJIOTHO-OCHOBHBIX; PaJjuyCOB aTOMOB U
VIOHOB, MeTa/l/TIMUeCKUX U
HeMeTasyInyeCKUX UCXO/s U3 MOJI0KeHUS]
B Tabsuiie MeH/ieieeBa

HNToro

OIIK-1

3 XumMHnuyeckast CBA3b.

1) omnipefienieHrie BaIeHTHOCTH U CTeTIeHU
OKHCJIeHHUsI 3JIEMEHTOB B XUMHYe CKIX
CoeJMHeHUsIX; 2)oTpe/iesieHus TUMa
XUMHYeCKOU CBS3U B XUMHYe CKUX
coeivHeHUsX; 3)u300pakeHre
CTPYKTYPHBIX ()OPMYJI BelliecTs; 4)
orpefie/ieHHe XUMUUECKOTO TUTIa
KPHUCTa/UTAYeCKOM pellieTKH BelleCTB;
orpefiesieHUe CBONCTB XUMHUUYECKOTO
COeIVHeHUST UCXO/s1 U3 THTIa
KPHUCTa//TNUeCKOl pelleTKH; HalucaHue
3JIeKTPOHHBIX KOH(UTypaliii aTOMOB B
OCHOBHOM U BO30Y>X/IeHHOM COCTOSIHUWY;
5)oripeiesieHUst TUTA TUOPUU3aIN B
MoJIeKy/iax BellleCcTB; Orpe/iesieHre
reoMeTpPUU MOJIeKYJT; 6)oripeiesieHue
THUTIA XUMUUYECKUX CBSI3el 110 TUITY
riepeKpbIBaHUs OpOuTasIeii;pacueT
MOHHOCTH CBSI3U

HToro

OIIK-1

4 OCHOBHbIe K/1aCChl HEOPTraHWYe CKUX
coeliHeHUN. PeakijMoHHast
CNOCOOHOCTD BellleCTB.

1) HancaHue GopMy/T XMMHUUeCKUX
BellleCTB; 2) HalvcaHWe Ha3BaHUM
XUMHUUECKUX COeJUHEHWH, ONpe/iesieHre
KJlacca BelllecTB; 3) COCTaBIeHUe
ypaBHEHUH 3/1IeKTPOIUTAUE CKOM
Jycconyanuy; 4) HarvcaHue ypaBHeHU!
TUIPO/IN3a, OTpejiesieHre TUIa Coel; 5)
COCTaB/IeHMe YPaBHEHUM peakLyui
pa3HOro TUIA, LIe[IOUKH NpeBpalleHrI

Htoro

OIIK-1

5 PacTBOpBI.

1)pacueT HaBeCKH /Jisi IPUTOTOBJIEHUS
pPacTBOPOB pa3HbIX KOHLIEHTpALUi; 2)
pacueTsl A1Jisl IPUTOTOBJIEHUS] PAaCTBOPOB

OIIK-1
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MeToZioM pa3basiieHust; 3) orpefesieHre
OCMOTHUECKOIO /laBIeHUsI pacTBopa; 4)
oTipeiesieHUe TEJIOThl paCTBOPEHHUS; 5)
pacyeT TemIiepaTypbl 3aMep3aHusi U
KHWTIEeHHUs] paCTBOPOB; 6) BbIUMC/IEHNE
M30TOHUYECKOro Ko3dduriueHTa; 7)
oTipefiesieHUe CTereHN U KOHCTAHThI
JuccoLualliy pacTBopa; 8) omnpesieneHue
BO/IOPOJJHOTO TIOKAa3aTerst ¥ peakLiiu
cpefibl.

HToro

6 DHepreTrvka XMMHUYe CKUX
rporieccoB. XumMuueckas
TepMO/IMHaMUKa.

1)pacuet TemioBoro 3¢ dekTa peakijyuu 1Mo
3akoHy ['ecca; 2) onpejenenue Tuna
peakiuu (3K30-, SHAO0TePMUUECKU); 3)
pacyeTsl [0 TEPMOXUMUYECKUM
ypaBHeHUsIM; 4)oripeieieHre
CaMOIIPOU3BO/IbHOTO HarpaB/eHUs
MpOTEeKaHMs peakLvy; 5)pacueT
TepMOJMHaMUUeCKHUX 1apaMeTpoB
MpPOTEKaHUs peakLvuu

Htoro

OIIK-1

7 XumMuueckass KUHeTHUKa.
XUuMHyeCcKoe paBHOBeCHe.

1)3amnuch 3aKoHa JieHCTBYIOIIMX MacC JJIst
XMMHUEeCKUX peakLuii;2)pacyer
M3MEeHEeHHs1 CKOPOCTU peakLuy Npu
V3MeHeHUH /iaB/ieHus], KOHI|eHTpal[uu
peareHTOB; 3) pacueT U3MeHeHUsI
CKOPOCTHU peaki[iu MpH TOBBIIIIEHUU
TemIiepatypkl 1o rnpasuny Baut-T'odda u
ypaBHeHHI0 AppeHuyca; 4)pacuer
TemIiepaTypHoro ko3dduiiieHTta
CKOPOCTH peakLiyy; 5)onpeiesieHre
SHEepPruM akTUBaLMX peakiuu; 6)
orpe/iesieHUsI CMell[eHUs] paBHOBeCHsI TIpU
M3MEeHeHUU TeMIlepaTyphbl, JaBleHuUs,
KOHIIeHTpaluK; 7)pacyeT KOHCTAHT
paBHOBeCHS] XUMUUECKHX peakiuii; 8)
pacueT U3MeHeHUsl KOHLIeHTpaluii
peareHTOB uepe3 KOHCTAaHTy PaBHOBeCHSI

HToro

OIIK-1

8 DneKTpoxumMuyecKue rpoLeccsl.
Koppo3us metanios.

1)HanucaHue OKUCIUTeTbHO-
BOCCTaHOBUTE/IbHBIX peakLUii; 2)
OTMCaHKUe TTPUHIUIIA paboThI
raJibBaHMUeCKOI'o 371eMeHTa; 3) 3aruch
yPaBHEHUM peakLyi, TPOTeKarIUX B
rajlbBaHUUeCKOM 371eMeHTe; 4) pacyeT
5JIEKTPOJHOr0 MOTeHL1asa Npu
CTaH/IapTHBIX U HeCTaHZAPTHBIX
YCJIOBUSIX; 5) pacueT 5/1eKTPOJBIKYILen
CWJIbI Ta/IbBAHUUECKOI'O 3/1eMeHTa; 6)
CoCTaB/IeHHe YPaBHEHU 3/1eKTPO/IHBIX
TNIPOLIeCCOB MPU 3/71eKTPO/IM3€e paclljiaBoB
Y pacTBOPOB; 7) BbIUMC/IEHHEe MacChl U

OIIK-1
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00bEMOB 00pa30BaBIIMXCS TTPOAYKTOB B
TpoLiecce 3/1eKTPOJIK3a M0 3aKOHaM
dapagesi; 8) onpeziesieHre BbIX0/a 10
TOKY; 9)CcoCTaB/leHre ypaBHeHUI
peakiyi Mpyu XUMHUYeCKOu 1
3JIEKTPOXMMUUECKON KOpPpPO3Un
MeTasinoB; 10) BbIOOp 3aIUTHOTO
MOKPBITHSI OT KOPPO3UU

HToro

Nroro 3a cemectp

24

9. CamocrosiTesibHast padoTa
Buibl caMocTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabsuia 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHPYeMble KOMITeTeHLIUH
<]
2 3 =
S = =
o 2 v T
Buzpl camocrosiTenbHOM S >
Ha3Banus paszenos = @DOopMbI KOHTPOJISA
) 8 S 2
paboThI S g g
S 2 =
o o 2
= S
2 ceMeCTp
1 OcHoBHble oHsiITUA U | [ToAroTOBKa K 4 | OIIK-1 Otuer 1o
3aKOHbI XMMUU. MpaKTUYe CKUM 3aHATUSM, VHJVBU/1yaJIbHOMY
ceMuHapaMm 3a/aHunt0, KoHTponbHas
CamocrosiTesibHOE 4 pabora, KOHCHeKTO
MOTMOATrOTOBKH, On
r3yuyeHue Tem (BOIPOCOB) CaMOTIOATOTOBKH, LITIpOC
TeOopeTH4eCKOM YacTh Ha 3aHATHAX
Kypca
Wtoro
2 CtpoeHue aroma. [ToaroroBka K OIIK-1 Otuer 1o
[TeproiuecKuii 3aKOH U | TIPAKTUYECKUM 3aHSATUSIM, WHJVBUlyaJlbHOMY
repuojuyeckas CUCTeMa | CeMUHapaMm 3azaHnt0, KoHTposibHas
XUMHUYEeCKUX 37IeMeHTOB Ta, KoHCcrekT
i Mec SIEMEHTO ITpopaboTKa JeKIIMOHHOTO 4 pabora, Korcre o
O.W.Menpeneesa. Marepuana CcaMonoAroToBku, Omnpoc
Ha 3aHATUSIX
Ntoro
3 Xumunueckas CBsi3b. [ToaroroBka K OIIK-1 Otuer 1o
TpakTUYye CKUM 3aHATUSM, VIHMBU/1yaJIbHOMY
ceMUHapam 3a,aHut0, KoHTpobHas
[TpopaboTKa eKIIMOHHOTO 4 pabora, KOHCHeKTO
Marepuasa CamoIIoAroToBkH, Ornpoc
Ha 3aHATUAX
Ntoro
4 OCHOBHBbI€ K/1aCChl IToaroroBka K OIIK-1 OrtueT 110
HeopraHuye CKux MpaKTAYe CKUM 3aHATUSIM, VHJVBUlyaJIbHOMY
COeJHEHUI. ceMHHapam 3a/aHnto0, KoHTposibHas
P WOHHast Ta, KoHCIiekT
caxy 60 d [TpopaboTKa JeKITMOHHOTO 4 pa6ora, Koncrie o
CII0COOHOCTH BellleCTB. Marepuana caMonoAroToBku, Ompoc
Ha 3aHATUSIX
HToro 8
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5 PacTBOpBI. ITogroroeka K 4 | OIIK-1 Ortuet 110
MpaKTUYe CKUM 3aHSATUSIM, WH/JVBU/lyaJIbHOMY
ceMHHapam 3a/1aHnto0, KoHTposibHas
Ta, KoHCriekT
[TpopaboTKa JeKIIMOHHOTO 4 pabora, Kocre o
Marepuana caMonoZrotosku, Omnpoc
Ha 3aHaTusIX, OTUeT 1no
OdopmiieHre 0TUETOB TI0 3 naboparopHoii paGore
nabopaTtopHbIM paboTam
Ntoro 11
6 OHepreTrka [ToaroroBka K 2 OIIK-1 Ortuer 1o
XUMUYECKUX TPOLIeCCOB. |MPAKTAYeCKUM 3aHATUSM, VHJVBU/1yaJIbHOMY
XuMHueckas ceMHHapam 3a/1aHnt0, KoHTposibHast
TepMOJMHAMUKA. TpopaBoTKa JIeKIHOHHOrO 4 pabora, KOcheKTO
MOTMOATrOTOBKH, On
Marepuasa CaMOTIOATOTOBKH, LTIPOC
Ha 3aHsaTusIX, OTUeT 1o
OdopmiieHre 0TYETOB I10 3 naGopartopHoii pabote
naboparopHbIM paboTam
Ntoro
7 XuMu4deckast KhHeTUKa. | [loAroroBka K 4 OIIK-1 OrTuert no
XUWMHUUeCKOe paBHOBeCHe. | TIPaKTUUYeCKUM 3aHATUSIM, VHJVBU/lyaJIbHOMY
ceMHHapam 3a/1aHnto0, KoHTposibHas
Ta, KoHCriekT
ITpopaboTKa JeKIIMOHHOTO 4 pabora, Kocre o
Marepuana caMonoZrotoBku, Omnpoc
Ha 3aHaTusiX, OTueT no
OdopmiieHre 0TUETOB TI0 3 naboparopHoii paGore
nabopaTtopHbIM paboTam
Ntoro 11
8 Dnekrpoxumuyeckue [ToaroroBka K 6 OIIK-1 Ortuer 1o
riporieccel. Kopposus TpaKTUYe CKUM 3aHATUSM, VHJVBU/1yaJIbHOMY
MeTaJlioB. ceMHHapam 3a/1aHnt0, KoHTposibHast
ITpopaboTKa JIeKIMOHHOTO 4 paboTa, KoHCrIexT
Marepuasa
OdopmreHue O0TUETOB T10 3
naboparopHbIM paboTam
Ntoro 13
Nroro 3a cemecTp 76
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 112

9.1. TembI /151 CAaMOCTOATETHHOI0 U3yUeHHs TeOpeTUYeCcKOo# YacTu Kypca
1. Tlpeamer xumuu. ATOMHO-MOJIEKY/IIpHas Teopusi. OCHOBHBIE TTOHATHUSA: aTOM, MOJIeKY/Ia, UOH,
XUMHUUeCKuil 3neMeHT. [lpocTele U cioxHble BewjectBa. Monb. MonsipHasi macca. OKBUBAJIEHT,
JKBMBaJleHTHass Macca. CTexMOMeTpUUYeCKHe 3aKOHBI: 3aKOH SKBUBAJIeHTOB (TIOHATHE SKBHUBAJIeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH MOCTOSTHCTBA COCTaBa XUMMUUECKUX COeUHEHUM. ['a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOIIIEHUH, 3aKOH ABOTa/[p0, 3aKOH SKBHBA/IEHTOB
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10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl

Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
2 ceMecCTp
Koncriekr 2 1 1 4
CaMOTIO/ITOTOBKU
KoHTponbHast paboTa 10 5 5) 20
Ornpoc Ha 3aHATUSAX 8 5 5 18
Otuert no 10 5 5 20
VHAUBUYalTbHOMY
3a/JaHUI0
Ortuert 1o ysabopaTopHOi 2 6 8
pabore
OK3aMeH 30
Hapacraroym utorom 30 48 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.

Tabsuria 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% oT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHAPOAHYIO OLIEHKY Mpe/cTaB/eH B Tabmuiie

11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY
WToroBast cymma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)
3K3aMeH
5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHs xopo110)
4 (xopo11o) (3a4TeH0) 75 -84 C (xopor1wo)
70 -74 D ( )
OBJIETBOPUTE/ILHO
3¢ ) ( ) 65 - 69 Y P
OBJIETBOPUTEJILHO) (3aUTEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asos F (HeynoBneTBOpUTENBHO)
3auTeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Koporun H.B. Obujast xumust : yuebHuk jjis BTy30B / H. B. KopoBuH. - 7-e u3g., ucnp. - M. :
Bricias mikona, 2006. - 556[4] c. : w1, Tabn. - (ITo6eguTess KOHKypca yueOHUKOB). - Bubmvorp.: c. 546.
-ITpeam. ykas.: c. 547-558. (Hanuuue B 6ubmioreke TYCYP - 220 3K3.)
2. OcHoBbI 00111eli U pu3nuecKoit xumun: YuebHoe nocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOZHBIM.

12.2. lono/siHMTe/IbHAA JIMTeparypa

1. Tmunka H.JI. O6mas xumus : yuebHoe mocobue a5 By3oB / H. JI. ['iuHka. - 11-e u3z. - M.-J1.
: Xumus, 1964. - 688 c. : un., Tabn. - imeH. yka3s.: c. 669-670. - [Tpeam. ykas.: c. 671-688. (ayHmn: 37 3K3.;
Bcero 37 3k3.) 2. AxmetoB H.C. Heoprannueckasi xumus : yuebHoe miocobue st By3os / H. C. AXMeToB.
- M. : Boicmas mikona, 1969. - 638[2] c. : un. - [Ipeam. ykas.: c. 629-639. - b. 11 (Hammuue B 6ub1MoTeke
TYCYP - 37 3k3.)

2. Xumwus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkyHnHa; MuHHCTepCTBO 00Opa3oBaHUs
Poccutickoit  @epepanuy, TOMCKUN TOCyJapCTBEHHBbIM YHUBEPCUTET CHUCTEM yIIpaBlAeHUs U
paguosnekTpoHuky, Kacdesipa TexHonoruy pasnosneKTpoOHHOM ammaparypsl. - Tomck : TMIIIO, 2000. -
157 c. : un (Hanmuuue B 6ubmioteke TYCYP - 31 3k3.)

3. T'nunka H.JI. 3agauu v ynpa)kHeHusi 1o o01eit xumuu : YuebHoe rocobue s By3os / H. JI.
['mubka. - 20-e u3g., crepeoturl. - M. : Xumus, 1973. - 263[1] c. : un. - b. 1. (Hamuuue B 6uMbmMoTeke
TYCYP - 38 3k3.)

4. Axwmeto H.C. Heopranuueckasi xumusi : yueObHoe riocobue /15 By30B / H. C. AxMeToB. - M. :
Bricias mikosa, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 11. (Ha/mune B OUOIMOTEKe
TYCYP - 15 3k3.)

5. Yukun E.B. Xumus [Tekct]: yue6Hoe mocobue / E. B. YukuH; MuHucTepcTBO 00pa3oBaHus U
Hayku Poccuiickoii ®Pepnepaiiy, TOMCKUM ToCy/lapCTBEHHbIN YHUBEPCUTET CHUCTEM YIIpaBlIeHUS U
pagro31eKTpoHuKH (Tomck), @akymbTeT AUCTAaHIIMOHHOTO 00yueHwus. - Tomck: Db KoHrent, 2012. - 170
C.: Wi. - bubmuorp.: c. 157. (Hanmuuue B 6ubmmoreke TYCYP - 62 3K3.)

6. Xumus: Yue6Hoe mocobue / Uukun E. B. - 2012. 170 c. [OnekTpoHHbIN pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/1138, cBo6oHBIH.

12.3. YueOHo-MeTOjHUECKOe MOCOOHe ¥ MporpaMMHoe obecreyeHue

1. Xwumusi: MeToguueckue yKa3aHUs [jisl TIDOBeJIeHUs TIPAKTUUeCKUX 3aHATHH, 1ab0paTOPHBIX
paboT ¥ opraHu3alui CaMOCTOsITe/IbHOM PabOThI CTY/I@HTOB TI0 JUCLUTIIMHE «XuMusi» / TuxoHoBa M. B.
- 2015. 26 c. [OnektponHbli pecypc] - Pexum pgocrtyma: http://edu.tusur.ru/publications/5137,
CBOOO/THBIM.

2. UYwukun E.B. JlabopatopHsie paboTsl 1o xumuu [Tekcr]: yueGHO-MeToanueckoe nocobue / E.
B. YukuH; MunMcTepcTBO 00pa3oBaHus U HaykKu Poccuiickoit @eneparin, TOMCKHI TOCYapCTBeHHbIH
YHUBEPCUTET CHCTeM yrpaBieHUss U paauosiekTpoHuku (Tomck), Kadenpa paanos/ieKTpOHHBIX
TEXHOJIOTUM U SKOTIOrMUeCcKoro MOHUTOpHHra. - Tomck : TYCYP, 2012. - 77 c. : wi., Tabn. - Bubauorp.: c.
73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. UYwkun E.B. CoopHUK 3a7au no obieii xumuu [Tekcr] : yuebHO-MeTomHueckoe nocobue / E.
B. UukuH; per. kaHz. xuM. Hayk A. . T'ananos; pew. C. S1. AnekcangpoBa; MunrcTepcTBOo 00pa3oBaHust
u Hayku Poccuiickoii ®epnepauyy, ToOMCKHI ToCyZapCTBeHHBIM YHUBEPCUTET CUCTeM YIIpaB/ieHUs U
pazsro31eKTpoHuKH (Tomck). - Tomck: TOMCKMM roCyZjlapCTBeHHbIM YHHBEPCUTET CUCTeM yIpaB/ieHus U
pazauosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmoreke TYCYP - 100 3K3.)

4. JlabopatopHble paboThI 10 XUMUH: Y4eOHO-MeToguuecKoe nocobue / YukuH E. B. - 2012. 78
c. [DnekTpoHHbIN pecypc] - Pexkxum goctyma: http://edu.tusur.ru/publications/3020, cBo60 HBIH.

5. COopHUK 33/iau ¥ yrpa)kKHeHuH 1o o6meit xumun: COOPHUK 3a/ja4u ¥ YIpaXKHEeHUH 110 001riei
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/642, cBob60ogHBIIA.

12.4. Ba3bl JaHHBIX, HH()OPMALIMOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. http://edu.tusur.ru — HayuHO-00Opa30BaTE/ILHBIM ITOPTAJ
2. http://www.chemistry.narod.ru,  http://www.xumuk.ru -  uHdOpMaIMOHHO-CIIPaBOYHbIE
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pecypchl
3. http://elibrary.ru — HayuHas 3/1eKTpOoHHast OMbMMOTEKA

4. http://www.twirpx.com — 371eKTPOHHbI€ KHUTU T10 XUMHUHU
5. http://mv-tihonova.ucoz.ru - UHpOpMaLIMOHHBIN calT AJsi cTyaeHToB TYCYPa
13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI

XUMHYeCKas oCcyia, XUMUJecKre
peakTHBbI, KaJOpUMeTphbl, HabOp apeoMeTpOB, BoJsHas OaHs, TEepPMOMETPHI, 3eKTpHUuUecKas

TUTUTKA,
MeTaJlIMuecKre U rpa(uToBbie 3/1eKTPO/ibl, IITATHUBBI.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEeICTB MPUBEJeH B PUIOKeHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHyu3aliuy U3yYeHUs JUCLUIIINHBI
be3 pekomeHalu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/ OHEHOYHBIX CPEACTB I10 YUEBHOU AJNCHUITIIMHE
Xumuna

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CPeACTB

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 1

Cemectp: 2

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— crapuuii npenosasatenb kKad. POTOM TuxoHoBa M. B.

OK3aMeH: 2 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIlK-1

CTI0COOHOCTBIO TIPEICTAB/IATh aZIeKBaTHYHO
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO
KapTUHY MHpa Ha OCHOBE 3HaHUsl OCHOBHBIX

HOHO)KEHHﬁ, 3aKOHOB U MeTO 0B €CTeCTBEHHbIX

HayK U MdT€MAaTHUKU

[omkeH 3HaTh OCHOBHBIE TIOHATHUS U
3aKOHbI XMUU, TEOpeTUUeCK1e OCHOBBI
CTPOEeHHUsI BellleCTBa, CBOMCTBA BEIL[eCTB U
VX PeakIMOHHYIO CIIOCOOHOCTb, YCIOBHS
TpOTeKaHUs peakli, (haKTOpkI,
B/USIIOIIME HAa CKOPOCTb U HarpaB/ieHue
TIPOTeKaHUs peaKi[iH, SHepreTuuecKye
V3MeHeHUs B TIpoljecce MPOTeKaHUsI
peaKLyH, CrioCo0bl BhIPayKeHUSI
KOHL|EHTPAL1i U CBOMCTBA PaCTBOPOB
3/IeKTPOJIUTOB U HE3JIeKTPOJIUTOB,
oripefiesieHUe KUCIOTHOCTU CpeJbl,
3aKOHOMEPHOCTH TPOTeKaHUsI
3J1IEKTPOXUMUUECKHX MTPOLIeCCOB,
TIPOLIeCChl KOPPO3UX MeTasVIOB U METO/IbI
3al[UThl OT KOPPO3UH. ;

[omkeH yMeThb UCII0/Ib30BaTh
TeopeTUueckKue 3HaHUS [I7Is pellieHus
MpPaKTUYeCKUX 3a/iad, J/isi UHTepIipeTaliu
pe3y/IbTaToB SKCTIePUMEHTa ;

JomkeH Bna/ieTh HaBbIKAMU TTOCTAHOBKU U
TIPOBE/IEHUs SKCIIepUMeHTa, 00paboTKH
pe3y/IbTaToB KCIIePUMEHTa;

OO1e XapaKTepUCTHKH Tl0Ka3aresneld U KpUTepueB

nipYBeZieHbI B Tabmuie 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OtmuHo (BeIcOKM | OGmazaeT dhakTHUe CKUMU
YPOBEHD)

" TeOpeTU4YeCKUMH
3HAHUAMM B I1peJeiax

OO6sazsaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /IS Da3BUTHS

KonTponupyet paborty,
MIPOBOJIMT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS

YPOBEHD)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/iesiax
r3yuaemoii obsactu

MpaKTUUeCKUX yMeHHWH,

TpeOyeMbIX ZIJIs pelleHust
orpe/ie/ieHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe
obs1acTv UccieOBaHuUs

r3yuaemoit 06/1acTu C TBOPYECKUX pelleHnH, paboThI
TOHUMaHHeM TPaHUI] abcTparupoBaHus
MIPUMEHHUMO CTH nipobsiem
Xoporo (6a30Beiii | 3HaeT ¢akThl, MpUHOUITE], | O6/afaeT Auaria3oHOM bepet oTBeTCTBEHHOCTH 3a

3aBepIllleHue 3a44d4 B
HnccjaeqoBaHUH,

MOBe/IeHue K
00CTOATe/IECTBAM B
pereHUH TIpo6siemM
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

MaTeMaTHUKU.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Kommnerenuusa OITK-1
OIIK-1: criocoGHOCTRIO TIPeJCTaB/SATh aZieKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HaHWM Hay4HYHO
KapTHHY MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX IOJIOKEHWM, 3aKOHOB M MeTOJ0OB eCTeCTBEHHbIX HayK U

st hopMUpOBaHMST KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl HOpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tnipe/icTaB/ieHbI B Tabsutie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIO/Ib3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

JiesiTe/IbHOCTH B 00/1aCTH
XUMWU; OCHOBHbIE
TIOHSTUS U 3aKOHBI XUMUU,
TeopeTHuueCcKre 0CHOBBI
CTPOeHUs1 BellleCTBa,
CBOMCTBA BelleCTB U UX
peakLOHHYI0
CTII0COOHOCTD, YCTOBUS
TPOTeKaHUs PeaKiiuid,
(bakTOpkI, BUSIONIE Ha
CKOPOCTb U HarlpaB/ieHHe
MpPOTeKaHUs peakiuu,
JHepreTUuYecKue
V3MeHeHusl B TipoLjecce
TPOTEeKaHUs PeaKiuu,
CTI0COOBI BhIPAKEHHS
KOHL|EHTpPAL1i U CBOMCTBA
PacTBOPOB 3/1EKTPOJIUTOB
Y He3/1IeKTPOJIUTOB,
orpeiesieHUe
KHUCTIOTHOCTH CpeJibl,
3aKOHOMEPHOCTH
TPOTeKaHUsI
3/1IeKTPOXUMUUE CKUX
TMPOLECCOB, MPOLIeCChI
KOpPPO3UU MeTasyIoB U
MeTOZbI 3al[UThI OT
KOPPO3UH.

XVMMHUH, UCTI0J/Ib30BaTh
TeopeTUuUeCKHe 3HaHUS
JIIs1 pellieHust
TpaKTHYeCKUX 3a/iay, J/s
HMHTeprpeTanuu
pe3y/bTaToB
3KCIIepUMeHTa

CocraB 3HaTb YmeTb Bnanets
CopepxaHue OCHOBHBI€ 3Tarlbl CaMOCTOSITETbHO HaBbIKaMU
3TaroB T03HaBaTe/IbHON OpraHU30BbIBAThH 9KCIIePUMEHTaTbHOM
JlesiTe/IbHOCTH; MEeTO/TbI T03HaBaTe/IbHY0 M03HaBaTe/IbHOM
T03HaBaTe/IbHON JIesITeIbHOCTD B 00/1aCTH | [1eSITe/IbHOCTH,

TIOCTAHOBKH U TIPOBE/IEHUS
9KCIiepuMeHTa, 00paboTKu
pe3y/bTaToB
9KCIIEPUMEHTA U X
aHam3a

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;
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pabora;
* IloaroroBka K
JK3aMeHy;

pabora;
* TloaroroBka K
JK3aMeHy;

Wcnons3yemsblie * KoHntposbHasi pabora; | * KoHTtposbHasi pabora; | * OTuer 1o
CpeACTBa * Otyet no * Otyer no nabopatopHoii pabore;
OLleHMBaHKs naboparopHoii pabore; naboparopHoi pabore; * Otuer 110
* Ortuet 1o * Ortuer no UHAVBUAYATEHOMY
VHJVBU/lyaJIbHOMY VHJVBU/lyaJIbHOMY 3a/IaHUIO;
3a/IaHUIO; 3a/IaHUI0; * JK3aMeH;
* Oripoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * OK3aMe€H;
* DK3aMeH; * DK3aMeH;
* KoHcnekT * KoHCcrekT
CaMOTMOJTOTOBKY; CaMOTMO/ATOTOBKY;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoKa3aTesell U KpUTepHeB OLleHHMBaHUS [laHHOM KOMITeTeHLIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iM ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax
CocraB 3HaThb YmeTb Bnagets
OmmuHo * 3Haer 3Tanbl U MeToAbl | ¢ Pemaer * CBo0opHO oriepupyeT
(BBICOKMI YPOBEHb) | [103HABATE/ILHOM pasHOIIaHOBLIE MeTOJ1uUe CKUMU
JlesiTeTbHOCTH; NpakTUYeCKUe 3aZlauu C yKa3aHUsIMHU K
e 3HaeT OCHOBHBIE HCI10/Tb30BaHUEM BBITO/THEHUIO

TIOHSITUSI XUMUM;
* CpobojHO
dhopmynupyet
XUMHYeCKHe 3aKOHbI;

* BocrnpousBogut
TeopeThueCcKui
MaTepuan 6e3
WCTIO/Th30BaHUS yuebHOTO
1ocoowus;

* CBo0O0OJHO H3/1araet
MaTepuan B yCTHOU
dopwme;

* Amnanusupyet u
BOCITPOM3BOAUT
B3aMMOCBSI3b
XUMUUECKUX TTOHITUN U
3aKOHOB;

TeopeTUUeCKUX 3HaHUW;
* YMeeT NpUMEHUThb
NoJiyyeHHbIe 3HAHUS [1JIs1
VIHTeprpeTaruu
pe3y/bTaToB
JKCIIePUMEHTA,
CaMOCTOSTe/IbHO
chopmMynupoBaTh
BBIBO/IbI;

* CaMOCTOAITe/IbHO
aHamM3upyeT CXOAUMOCTb
TMOJTyYeHHbBIX
pe3y/bTaToB
JKCIIepuMeHTa C
TeopeThueCKUMHU
TNpe/noChIIKaMu;

9KCTIepUMeHTa U
opraHusyeTt paboty B
KOMaH/ie;

* Ctpout rpaduueckuve
3aBUCUMOCTH U
obpabareiBaeT
pe3y/bTaThl
JKCITIePUMEHTa;

* (CaMoCToATeNbHO
OpraHusyeT
JIOTIOJTHUTE/TBHBIN 3Tl
MOCTaHOBKHU
JKCIIePUMEHTA [IJIsI
TOJTyUeHust
YOBIETBOPUTETHHOTO
pesysibTara;

* (CaMoCTOATe/NbHO
obpabarbiBaeT
JKCIIePUMEHTa/IbHbIe
JlaHHbIe U COCTaBJISIET
OTYeT B TeUeHHe
T/TAHUPYEMOTO 3aHSITHS;

Xoportio (6a30BbIit
YPOBEHD)

* 3HaeT OCHOBHbIE
3Tarbl ¥ MeTO/Ibl
IT03HaBaTeILHON
JlesiTeIbHOCTH;

* 3HaeT OCHOBHbIE
TTOHATHS XUMHH

* dopmynupyer

* Peraet rpakTuueckue
3aaur 6a30BOTO YPOBHS
C WCTI0/Ib30BaHUEM
TeopeTHUeCKNX 3HaHUM
w1 yuebHoro mocobwus;
* YMeeT NpUMEHUTh
TIO/TyYeHHbIe 3HAHUS JIIsT

* Omnepupyer

MeTOAuYe CKUMHU
yKa3aHUsIMHU K
BbITO/THEHUIO
3KCIIepUMeHTa C
TIOMOLLBI0 PYKOBOJAUTEJIS
KOMaH/Ibl U1
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XUMUYEeCKHe 3aKOHbI;
* BocrnpousBogut
TeopeThueCcKui
MaTtepuai C
VICTI0/Tb30BaHUEM
TeopeTUueCKUX 3HaHUMN
W yueGHOro rocoous;
* YacTuuHO u3naraet
MaTepuan B yCTHOU

(opme;

VHTepIIpeTaLyu
pe3y/ibTaToB
9KCIIepPUMEHTa,
chopMyIMpOBaTh
BBIBO/IbI C
WCTIO/Tb30BaHUEM
yueOHOTO 1oCoOus;

* Amnanusupyert
CXOJVIMOCTbD TIO/TyUeHHBIX
pe3y/bTaToB
3KCIIepyMeHTa C
TeopeTHueCKUMU
TIPe/INOChUTKaMU C
TIOMOIIIBIO0 PYKOBOJUTETIS
KOMaHZbI WA
TperiofiaBare’is;

TIpero/iaBareJis,
opraHusyeTt pabory B
KOMaH/Ie;

* Ctpout rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3y/bTaThl
9KCIIePUMEHTA;

* Opranusyer
JIOTIO/THUATE/TBbHBIM 3Tar
MOCTaHOBKH
3KCIIepUMEHTa [Ijis1
IOy YeHUSI
V/IOB/IETBOPUTETBHOTO
pe3y/bTara C TIOMOIIBI0
PYKOBOJAWTE/IS] KOMaH[bl
WY TIPeTio/iaBaTerisi;

* OO6pabatbiBaeT
3KCIIepUMEHTa/TbHbIe
JJAHHBIE W COCTABJISIET
OTYEeT YaCTUUHO B
TeueHHe MIAaHUPYeMOT0
3aHATHS,
CaMOCTOSITe/ILHO WU TTPU
TIOMOIIIA PYKOBOJUTEISI
KOMaH/[bl WJTA
TIpero/iaBareJis;

YnoBneTBopUTeTbH
0 (1oporoBbIv
YPOBEHb)

* 3HaeT OCHOBHbIE
STamnkbl N03HaBaTe/IbHOH
JlesITeIbHOCTH;

* 3HaeT OCHOBHbIE
TIOHATHS XUMUY;

¢ YacTuuHO
dbopmynupyet
XUMHUECKHe 3aKOHBI;
* BocrpousBoaur
TeopeThueCcKui
MaTtepuai C
HCII0/Tb30BaHUEM
yueOHOT0 1ocoous;

* PermaeT npakTHueckue
3a7iaun 6a30BOTO YPOBHS
C UCII0/Tb30BaHUEM
y4eOHOTO MoCo0Ous;

* BrImonHseT
9KCIIePUMEHT C
TOMOLLIbIO PYKOBOJUTEISI
KOMaH/IbI U1
Tripero/iaBaresisi;

* Ctpout rpaduueckue
3aBUCUMOCTH U
obpabarbiBaeT
pe3yJibTaThbl
9KCIIePUMEHTa;

¢ CocraBisieT OTUeT 110
pe3yJibTaTam
JKCIieprMeHTa YaCTUYHO
B TeueHHe TJIaHUPyeMOro
3aHATHA UIH B
HeayAUTOPHOe BpeMsi pU
TIOMOILU PYKOBOAUTEJIS
KOMaH/Ibl U1
TriperiofiaBareisi;

AedaTe/JIbHOCTH,

3 Tunosble KOHTPO/IbHBIE 3a/JaHUSA
st peanu3aniuM BbIIIeNIepeUNCIeHHBIX 3a/iau 00y4YeHUs! UCIIO/b3YITCS TUIOBble KOHTPOJIBHbIE
3a/laHUsI WK WHble MaTepHasbl, HeoOXoAUMble AJisi OLeHKM 3HaHWM, YMEHHH, HaBbIKOB M (W/IM) OIIbITa

XapaKTepU3yIoIIUX 3Tarlbl

oOpa3oBaTe/IbHOM NMPOrpaMMBbI, B CJIeYIOIIEM COCTAaBe.
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3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— IlpegMer xumuu. ATOMHO-MOJIeKy/IsipHast Teopusi. OCHOBHbIe ITOHATHS: aTOM, MOJIeKyJla, UOH,
XUMHAYeCcKuil 3semMeHT. [IpocTele U ciokHble BellectBa. Mosb. MossipHass Macca. OKBHUBAJIEHT,
JKBMBaJleHTHass Macca. CTexuoMeTpUUeCKHe 3aKOHBbI: 3aKOH SKBUBAJeHTOB (TIOHATHE SKBHUBaJIeHTa U
5KBMBaJIEHTHOM MaccChl), 3aKOH [TOCTOSIHCTBA COCTaBa XMMMUUECKUX COeJMHeHUM. I'a30Bble 3aKOHBI: 3aKOH
00BeMHBIX OTHOLIIEHUH, 3aKOH ABOTa/[pO, 3aKOH SKBHBa/IEHTOB

3.2 Tembl MHUBHUya/TbHbBIX 3a/JAHUU

— WupuBupyanbHoe 3afaHue « OCHOBHBIE MOHATHS U 3aKOHBI XUMUKW» 1. OlMHAKOBOE 1 YMUCJIO
Mosiekys B 0,5 r asora u 0,5 r MetaHa? 2. BeiuucaiuTe MOJIIPHYRO MacCy BelljecTBa, ecid Macca 500 mi
ero napoB 1npu 87 0C u paBnenun 96 kIla paBHa 0,93 1. 3. Haiitu ¢akrop 3KBUBa/eHTHOCTU M
5KBHBAJIEHTHYIO Maccy 3/eMeHToB B coefnHeHusx: MgO, NiCl2, CaF2. 4. HaiiTu 5KBHBa/leHTHbIE MaCChl
coeguHenuii: HNO3, Cr(OH)3, Co(NO3)2, P205. 5. Onpeaenvte 00beM a3oTa (H.y.), UCII0/Ib30BaHHOTO
[J1s CHHTe3a aMMUaKa, eCJId IoJIydeHo 8,5 I MPoAyKTa peakLiyu.

— WupuBupyanbHoe 3ajaHve «CTpoeHMe aroMa. MepyuojuyecKuid 3aKOH M IMepuojuueckast
cuctemMa xuMuueckux 3nemeHToB [1.VMI. MeHgeneeBa» 1. Hamuimurte 3/1eKTPOHHBIE KOH(Urypaluu
ceayolyx atoMoB U WoHOB: In, Ba2+, Cll. 2. B kakoil rpymme, moArpymnmne ¥ Mepuofe HaxXxOAUTCS
snemeHT Sb? K KakoMy ceMeWCTBYy OH OTHOCUTCS? YKaKuTe, Kakuhe 3JIeKTPOHbI Y 3TOTO 3/71eMeHTa
SIBJISIFOTCSL BasleHTHbIMU. KakoBa MakcvMa/ibHasi Ba/IeHTHOCTb 3TOro 3jemMeHTa? [IpuBesuTe 3/1€eKTPOHHO-
rpaduyeckoe n300pa>keHNe BaJIEHTHBIX 3/IEKTPOHOB, OIHILINTE UX COCTOSIHHE KBAHTOBBIMH uKcIamMu. 3. B
KakoM Ilepuofie, TpyIe M TMOArPyNIe HaxOAWTCS 3/eMEHT, eC/M ero 3/eKTPOHHasi KOH(Urypaius
3akaHuMBaeTcs Ha 6s25d10. HazoBute 3TOT 3/emeHT. Kakumu cBoiicTBaMu 00/aflaeT 3TOT 3/IEMEHT —
OKUC/IUTeTbHBIMUA UJTM BOCCTaHOBUTE/IbHBIMU? O6bsicHUTe TioueMy. 4. Kakoit u3 anementoB — Mg umu Cl
Oyzer obsazath Gosiee BbIpa’KeHHBIMU HeMeTa/TMueCcKMMH cBoiicTBamu ? Kakumu cBoiicTBamu OyayT
o0saiaTh COeJUHEeHHUsI STUX 3JIEMEHTOB — KUCIOTHBIMU WA OCHOBHBIMH? OOBSICHUTE C TOUKU 3peHMUs
3/1eKTPOHHOM KOH(QUTrypaLyy 1 TIONI0KeHHs 371eMEHTOB B [IepUOAUYECKOl cucTeMe. 5. Y KakKoro jieMeHTa
paguyc aroma Gosnbiie — y Li wnu Cs? OObSCHUTE C TOUKU 3peHUs 3JIEKTPOHHOM KOHGUrypaluu U
T10/I0’KEHUSI 37IeMEeHTOB B [IepuoJuveckor cucteMe. Kak 3To BMsieT Ha MX XMMUUYeCKHe CBOMCTBA?

— WupuBupyanmpHOe 3afaHue «XuMHueckass CBsisb» 1. VI300pasurte CTpyKTypHBIE (HOPMYJIbI
C/IeIyIOIIMX COe[AVHEeHUM M YKaKUTe Ba/leHTHOCTb U CTelleHb OKMC/IEeHHs KaKJOro 3/eMeHTa B 3THX
BemjectBax: Al203, As203, Cl2, H2S, CuSO4. YkaxuTe TUIT XUMHUYECKOW CBSI3U MJi1 KaXK[O0ro
coepvHeHus. 2. OmnpezienvTe TUINl KPUCTa/VIMUYeCKOW PpelIeTKU /I Clefyroliux coefuHeHui: NaF,
CoSO4, Si, Pb, N2. Kakumu (pr3ruecKUMHU CBOMCTBaMM (IIPOYHOCThL CBSI3M, TemriepaTypa I/iaB/ieHUs],
MeXaHUUeCKHe CBOMCTBA, 3/IeKTPONPOBOJHOCTb) 00/1a/lal0T [JaHHble CoefuHeHuss U mouemy? 3.
[IpuBenuTe 37eKTPOHHO-Tpadueckoe W300pakeHWe BaleHTHBIX J7eKTPOHOB aTomMa P Bo Bcex
BO3MOXXHBIX COCTOSIHMSIX (OCHOBHOe, BO30yskieHHOe). Kakyto BaeHTHOCTb MOKeT MposiB/IsiTh (ocdop B
3TUX cocrossHusx? IlpuBeguTe TpUMephl COeAWHEHHWM, YKakuTe BajeHTHOCTb ¢ocdopa. 4. Kakyro
reomeTpuio uMeer Monekyna AlF3? IlpuBesute 3/eKTpoHHO-rpaduueckoe M300pakeHHe BajleHTHBIX
3JIEKTPOHOB B3aWMOZEHCTBYIOIINX aTrOMOB, YKaXWTe, KaKhe W3 HHX Yy4yacTBYIOT B 00pa3oBaHWU
XUMUUecKux cBsizell. KakoB Tunm rubpujusauyu aroma amoMmuHus? HapucyiiTe npocTpaHCTBEHHYIO
CTPYKTYPY 3TOM MOJIEKY/IbI, TOK&)XUTE TIepeKphIBaHUe aTOMHBIX OpOUTanel, yKa)KuTe TUTIBI CBsi3el (T1,0).
5. Wcronmp3yss 3HaueHMsT OTHOCUTE/bHOM 3/IeKTPOOTPHULIATebHOCTH, PAaCIOIOKUTe — Clleflyrolye
coefvHeHUs1 B Topsigke Bo3pacTtaHusi MoHHOcTH cBsasu: NaCl, CuCl, AgCl, AuCl. Hapucyiite ux
CTPYKTYpHble (DOpPMy/IbI M YKaKUTe, K KakKOMy aTOMy CMeLlaeTcsl /1eKTPOHHas IUIOTHOCTb B 3THX
COeJJMHEeHMSIX.

— UWnpuBupyansHoe 3ajaHre «OCHOBHBIE K/IaCcChl HeOpraHMYeCKUX coefiMHeHWM» 1. Hanumure
(opmysnel BelljecTB: Cynb(aT JUTHS, MepxjopaT aMMOHMS, WOAuJ CBUHLA, ruapokcyz mapradua (II),
TUJPOKCH], MarHusi, opToocopHasi KUCI0Ta, a30TUCTask KUCI0Ta, oKcuy, cBrHLa (IV), okeng xpoma (VI
), okcun Gocdopa (III). 2. HaszoBute creayrolue coeWHEHUs] 10 COBPeMEHHON HOMEHK/aType U
YKa&KUATe, K KakKOMy K/acCy HeOpraHMYeCKuUX COeAMHeHMM (KUC/IOThbl, COMH, OCHOBaHUS, OKCHU[BI,
OuHapHble coemuHeHust) onu otHocatcs: CdS, H2SO3, LiH, TiO2, KMnO4, RbOH, HCIO, Mg3N2,
Sn(OH)2, MnO. HanuumuTe ypaBHeHUsl 3/IEKTPOJIUTUUECKOM [JUCCOLMALMM 3TUX COeAMHEHHM.

3.Hamummwmre ypaBHeHus peakiii: a) Ag + HNO3(koni) =...; 6) Fe203 + NaOH =...; B) CaCl2 +
Na2CO3 =...; r) Ca(OH)2 + H3PO4 =...; n) Si +02 =...; e) CaO + SiO2 =...; x) H2 + CI2 =...; 3) Li
+H20 =...; u) HI + AgNO3 =...; k) SO2 + H20 =... 4. Kakuie poAyKTbl MOTYT OBITH IOyYeHBI B
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pe3ynbrare peakimy Zn(OH)2 ¢ HCI? Hammmmmire ypaBHeHHsI peakLiii, YKaKUTe TUITbI 00pa3yroxcs
coneil (Kucnias, OCHOBHasi, HOpMasbHasi), JaWTe Ha3BaHWS IOJyUeHHbIM coefAuHeHUsM. 5. Hamuimmre
YPaBHEHUsI PeakLyi, C MOMOILLBI0 KOTOPhIX MOYKHO OCYIeCTBUTh Ciiefytoiue npeppaijenusi: Fe — FeO
- FeSO4 - Fe(OH)2 - FeCl2.

— WupguBupayanbHoe 3aanue «PactBope» 1. Kakoit o6beM 50% pactopa KOH (0 = 1,538 r/cm3
) Tpebyercsi s mpurotoBienus 3 1 0,1 M pactBopa KOH? 2. KakoBa MonsipHas ¥ HOpMasbHast
KOHUeHTpauu pactBopa H2SO3, 700 mn kotoporo cogepxatr 20 r H2SO3? 3. B 250 mn pacTtBopa
copepxutcs 7,5 T CuSO4I05H20. PaccunTtaTh MOJISIPHYIO KOHLIEHTPALIUIO pacTBopa Cy/bdara meau. 4.
Hackonbko noBbicuTcst TKUI U TTOHU3UTCS T3aM pacTBOpa 10 CPaBHEHHIO C UKMCTOM Boziol, eciv B 100 ©
BOZbI pacTBOpUTh 60 r caxapo3el C12H220117 5. Halijute MOJIIDHY!O MacCy He3JIeKTpOJIUTa, eC/IU NpU
pacTBopeHHH 28 T BellecTBa rpu 27°C ocMoTtryeckoe jaBieHue coctaBuio 700 kIla. O6kem pactBopa 1
n. 6. IIpu 100 °C paB/eHre HacChI[eHHOTO Tapa Haj pacTBopoM, cozepxkaiuMm 0.05 monb cynbdara
Hatpusi B 450 r Boabl, paBHO 100, 8 kIla. OnpegenuTh KaXKyllyrCs CTeleHb JUCCOLMAlX Cynb(ara
HaTpUsl.

— UupuBupayanpHOe — 3afjaHue  «JHeEpreTMkKa  XUMHYECKWX  MpoLeccoB.  XHUMHUUecKas
TepMoJuHaMuKa» 1. PaccuuTaiiTe TernaoBou 3¢¢eKkT peakijuy, 3anMILIUTe TEPMOXUMHUYECKOe ypaBHEHHe
peakiyu. CKombKo Oapusi M KMC/IOpPOZia B TPAMMax BCTYITH/IO B PeakI[vio, eC/I B XOfie Heé BbIJETU/IOCh
2740 x[bx TteroTthl? 2Ba(tB) + O2(r) = 2BaO(tB) 2. PaccuurtaB wu3MeHeHHWe 3Hepru IubOca,
yCTaHOBWTe, TIPY KaKOM TeMIiepaType Harbosiee BePOSITHO MpOTeKaHWe JaHHOU peakiyu — ripu 25 0C wiu
npu 100 0C? ZnO(tB) + CO(r) = Zn(tB) +CO2(T) 3. [loKaXkuTe pacyeToM, MpU KaKUX TeMIiepaTypax
BO3MO)XHO TPOTEeKaHUM peakldy B MpsiIMOM HampasieHuu. N2(t) + O2(r) = 2NO(r)

— WHupuBuayanbHOe 3a/jaHre «XMMHUYecKas KMHeTUKa. XMMUUeckoe paBHoBecue» 1. Hamuuvre
KHHeTHYecKoe ypaBHeHue peakiuu: C(tB) + H20(r) = CO(r) + H2(r) Kak n3MeHHTCS CKOPOCTh peakLivy,
eCJId: a) B CUCTeMe YMeHbILIUTh JjaBieHue B 3 pa3a; 0) yBeJIMUMTh KOHIIEHTPALIMIO TTapOB BOALI B 3 pa3a; B
) YMEHbIIWUTh KOHLIEHTpPAL[MI0 MapoB BOZAbl B 2 pa3a. 2. OnpefenuTb TemriepaTypHblii Ko3¢hduipeHT
CKOpPOCTHM peakLuH, eC/iM NPy MOHWKeHUU Temreparypsl Ha 45 0C peakuus 3amezanunacek B 25 pas. 3.
Peakums mniporekaetr npu 20 0C. OHeprvs akTWBalLMd peakLMM B OTCYTCTBMM Karaju3aropa paBHa 75
k/[)K/MOnb, a B MpUCyTCTBUU Karanu3aropa — 50 k/[)k/Monb. Bo CcKonmbkO pa3 Bo3pacTaeT CKOPOCTb
peakiuM B TIPUCYTCTBMM Katanmu3aropa? 4. B kakoMm HarpaBieHwu OyzeT MPOUCXOOUTH CMelleHHe
paBHOBecusi peakiuu S(TB) + 2N20(r) = SO2(r) + 2N2(r) ; AHAO= -460 k> eciu: a) yBeJWYUTb
TemriepaTtypy; 0) yMeHbIIUThL [JaBjieHHe B CHUCTeMe; B) YBEIMUMTh KOHL|eHTpauuio okcuzaa aszota (I).
5.3anuiuTe Bbipa)KeHHe KOHCTaHThI paBHOBecusi A peakumu: H2(r) + 12(r) = 2HI(r) Beiuuciuth
KOHCTaHTy pPaBHOBECHsI peakLiy, eC/IM Haua/bHast KOHLeHTpalust H2 Obiia paBHa 0,5 Mo/, HayaibHast
KOHLeHTparus 12 - 0,2 Mo/b/1 M K MOMeHTY paBHOBecHs rpopearrpoBano 20% Bogopoza.

— WHpuBuayanbHOe 3ajaHue «JJIeKTpOXMMHUYeckKue Tipouecchl. Koppo3uss metamioB» 1.
3ammcarb Cxemy TajJbBaHUUYECKOTO 37IeMeHTa, COCTOSILEro 13 KoOasbTOBOTO M Ka/[MUEBOTO 3JIEKTPO/IOB,
MIOTPY)KEHHBbIX B PacTBOPbl CBOMX COJIeM; HamucaTb YpaBHEHWs 3J/IeKTPOAHBIX IMPOLIeCCOB; HarWcaTbh
ypaBHEHHe peakLuM, KOTopas MpoTeKaeT B ra/IlbBAHUYECKOM 3/IeMEHTe; paCCUMTaThb 3JIEKTPOJABWKYLLYIO
CWIy ra/JbBaHWYEeCKOrO 3/eMeHTa MpY CTaHJAPTHBIX YC/IOBHSIX; PAaCCUMTaThb 3/I€KTPOABIKYIIYIO CUITY
rajsibBaHuyeckoro 3neMmeHta npu Temmeparype 30 0C u koHueHTpauusix noHoB C(Cd2+) = 0,4 momb/m;
C(Co2+) = 0,3 mosb/a. 2. [Ins ciefyronux BeljeCTB HalucaTb YPaBHEHUS 3/IEKTPO/JHBIX MPOL[eCCOB TPU
3/IEKTPO/IM3e M yKa3aTh, Kakue TPOAYKThl 00pasyloTcs Ha Kartoje W aHoge: a) pacriaB CaBr2 c
WHEPTHBIMH 3J1eKTpojiamMu; 0) pactBop HBr ¢ 1fuHKOBBIM aHO/10M; B) pacTBop Sr(NO3)2 ¢ rpaduTOBBIMU
anekTpogamu; ) pactBop CoSO4 ¢ HepacTBOPUMBIMH 1eKTpoamu. 3. Kakue MpoayKThl 00pa3yroTcs
npyu snekTponuse BogHoro pactBopa KCl ¢ wvHepTHbIMU 3nekTpojamMu? HamuiinTte ypaBHeHUs
3JIEKTPO/IHBIX MPOLeCCOB. BIUMC/INTE Maccy unmu 06beM TIPOyKTOB Ha 1€KTPojiax , 00pa3yrommuxcs Tipy
nponyckanuu Toka cuwiod 10 A B TeueHuu 30 MMHYT, e BbIXOZ mpofykra cocrasiseT 70%. 4.
CocTaBUTh CxeMy KOPPO3MOHHOIO rajlbBaHUUECKOI'0 3JIeMeHTa, BO3HUKAIOLLero BO B/IaKHOM BO3/lyXe MpU
KOHTaKTe a/JlOMUHHS M XpoMma. HamvcaTe ypaBHeHHsl 3/1€KTPOAHBIX MPOLIECCOB M ypaBHeHHe mporiecca
koppo3ud. 5. LIMHKOBYIO TMJIaCTUHY, TOKPBLITYI0 Me[bl0, OIMYyCTW/IM B pacTBOP CEPHON KHWC/IOTHI.
Onpegenvre TUI NOKPBITHS, HAMUILIUTE ypaBHEHHUS 3/1eEKTPOAHBIX NIPOLeCCOB KOPPO3UH, €C/U MOKPLITHE
He pa3pyLLUeHo U B CJlyyae ero paspylleHHs], COCTaBbTe CXeMy rajbBaHUUYECKOTO 3/1eMeHTa.

3.3 Tembl 0IPOCOB Ha 3aHATUAX
— Pa3gen 1. OcHOBHBIE IOHATHSA U 3aKOHBI XUMUM 1. JlaiiTe onpefie/ieHHsI MOHATUAM «aTom». U3
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Yero OH COCTOMT, UMeeT /11 OH 3apsz? IIpuseauTe rjiaHeTapHyHO MOJie/Ib CTPOEHHUs aroMa. 2. Kakos 3apsj,
71eKTpoHa? 3a CYeT yero npoTekaeT XMMHUUeCKas peakliys, B yeM ee CylIHOCTh? 3. UTo Takoe Mosrekyna?
Nwmeet v oHa 3apsaz? [IpuBesure npuMepsl MoJeKy1 BelljecTB. 13 uero oHu coctoat? 4. YTo Takoe UOH?
Nwmeer nu oH 3apsax? Kakue ecTb TUIIBI MOHOB M Kak OHU HasbiBatoTcsA? [IpuBezuTe mprvMepbl UOHOB
pa3Horo Tura. Kak o0pa3yroTcsi Te Wid WHbIe THMBI HOHOB? OT uero 3aBUCHT 3apsifi HoHa? 5. [TpuBeaute
TIpUMep XMMHUYECKOr0 3/7IeMeHTa B COCTOSSHUSIX: aTOM, MoJjieKysia, UOH. IlosicHUTe, B ueM pasHHULIA MeXIy
3TUMHM TPeMsi COCTOSIHUSIMM W KaKMMH CBOMCTBaMM 00safjaeT Ta WM HWHas dvactuia. 6. Uto Takoe
KonuecTBO BeljectBa? Kak oHO o6o3HauaeTcs, B ueM u3MepsieTcsi? CKOJIBKO YacCTHI] COJepKUT 1 MOoJib
BemectBa? Kak o603Hauaercst uncio vactui]? 7. Uto Takoe MosnsipHasi Macca? Kak oHa obo3HauaeTcs, B
yem u3MepsieTcsa? Kak paccuurtaTe MOJISIpHYIO Maccy BelectB? 8. IlpuBenuTte nprMepbsl XUMHUUeCKUX
BellecTB. UTO MOKa3bIBalOT MOJCTPOYHbIE WHZEKCHI B (hopMysnax XUMHUYecKUX BelecTB? 9. UTo Takoe
cTexuoMeTpuueckue Ko3puiuueHTsl? [l yero Mx paccTaB/isSiOT B YPaBHEHUSIX XMMHUECKUX peakLyii?
KakoBnbI mipaBu/ia paccTaHOBKH Ko3(hduiieHToB? UTO MOKa3biBaeT CTeXUOMeTpUUYeCcKuil ko3 uiieHT B
ypaBHeHuu peakiuu? 10. Cdhopmynupyiite 3akoH ABorajjpo. UTo Takoe HOpMasbHble YyC/I0BUA? UTO
TaKoe MOJISIpHBIN 00beM ra3a? Kak oH o6003HauaeTcs, B UeM U3MepsieTCsl U yeMy OH paBeH? Kakoii o0bem
3aHUMaeT ra3 kKosudyectBoM 1 monb mpu H.y.? 11. Kak paccuuTtbiBaeTcss o0beM rasa Ipu YCIOBUSIX,
OINYHBIX OT HOpManbHbIX? IlpuBeauTe ypaBHeHMe MeHzeneeBa-KnanelipoHa, IOSACHUTe Kakue
Be/IMUMHBI TaM UCMOb3yoTcsA. 12. [IpuBenuTe 0CHOBHBIE ()OPMYIIbI [I/Is1 pacueTa KOJIMYecTBa BelleCTBa.
Kakuvie BesiMunHbBI [/151 3TOr0 UCIOAb3yroTcA? 13. UTo Takoe mpoCThie U C10)KHbIe BelecTBa? [IpuBenute
ux Knaccudukauyio. 14. VI3 yero cocTosiT OKCUJbI, COJIM, KACIOThl, OCHOBaHUA? UTO Takoe KUC/OTHBIE
octatku? [lpuBenuTte mpumepbl 3TUX coenuHeHuil. 15. UTo Takoe skBuBaneHT? UTo Takoe (akTop
9KBHBAJIEHTHOCTH W Kak OH oOo3Hadaercsi? Kak ero MokHO paccuuratb? ST KaKWX 3/IEMEHTOB OH
ABJ/ISIeTCs TIOCTOSAHHBIM U ToueMy? IlpuBegure mpumepsl. 16. Kak paccuMtarh 3KBUBaJ€HTHYH) Maccy
MIPOCTBIX U CJIOXKHBIX BeljecTB? [IpuBennTe popMysibl, MOSICHUTE KaKre BeJIMYUHBI B HUX HCIO/Ib3yHOTCS.
Kak 00603HauaeTcsi SKBHBaj/ieHTHasi Macca, B ueM usMmepsieTcs? 17. UTo Takoe 5KBHBAaJIeHTHBIH 00beM
rasa? Kak ero Mo)kHO paccuntath? [IpruBeauTe Gopmyiy, MOSICHUTe KaKue BEIUUYMHbI TaM HCIO/Ib3yHOTCS.
18. CdopmynupyiiTe 3aKOH 3KBHBA/IeHTOB, TMPUBEAUTE €ro mareMaThueckoe BbipakeHue. [IpuBenute
NpyMep TNpUMeHeHUs1 3Toro 3akoHa. 19. CdopmynupyiiTe 3aKOH MOCTOSIHCTBA COCTaBa BeljecTBa. UTo
Takoe Oeprosmapl? IlpuBeauTe TIPUMEpPHI BELIECTB IIOCTOSHHOTO M HETOCTOSSHHOTO cocTaBa. 20.
CdopmynupyiiTe 3akoH ABOraZipo W Cle[CTBUSI U3 Hero, noscHute Ha npumepe. 21. Chopmynupyiite
3aKOH 00BeMHBIX OTHOILEHUH, TIOSICHUTe, /IS KAKUX pacyeToB OH npuMeHuM. 22. CopmypyiiTe 3aKoH
coxpaHeHMs1 Macchl BemfectBa. PA3JIEJT 2. CTPOEHUE ATOMA. ITEPMOJIVYECKUIM 3AKOH U
[MNEPUOJNYECKAA CUCTEMA XMMNUECKUX SJIEMEHTOB A.M.MEH/JEJIEEBA. 1. Onumure
MJIaHeTapHyl0 Mojieflb CTpoeHHUs1 atoma (mogenb Pesepdoppa), mokaxkuTe rpaduuecku. 2. Ha uem
OCHOBAHAa COBpeMEHHas MOfie/lb CTpOeHUs aroma? Kak paccmarpuBaeTcst 5/1€KTPOH U ero [IBIKeHUe B
3Tol Mofenu? 3. UTo Takoe 3/eKTpOHHOe 06sako? [lpuBenuTe rpaduyecku MpuUMep 37€KTPOHHOTO
ob7aka atoMa Boziopoza. Kak m3MeHsieTcsi TVIOTHOCTh 3/IeKTPOHHOTO 00/1aKa 1Mo Mepe yiasieHus OT siipa U
nouemy? Mmeet /i1 3/1eKTpOHHOe 001ak0 TpaHuIfpl? 4. UTo Takoe atomMHast opoutans (AO)? TTouemy AO
MOTYT UMeTh pasHble pa3mMepnl? Kak 3To BiusieT Ha cBoiicTBa atoma? Kak o6o3HauaroTcst rpaduuecku
aTOMHbIe OpOWTaMM, 71eKTPOHbI Ha opbuTansax? 5. [lepeurciuTe KBaHTOBble uuc/a. [y yero OHU
ucnonb3yroTcs? [loueMy Hemb3si OMMcaTh 37€KTPOH C IMOMOIIBIO MOHATUN K/laccuueckol (r3vKu (Macca,
KOOpAMHAaTa, UMITyAbC U T.J.)? 6. Kak o0603Hauaercsi ryaBHOe KBaHTOBOe umc/io? Kakue 3HaueHUs
TIPUHMMaeT [JIaBHOEe KBAaHTOBOe 4MC/I0? 3a YTO OHO OTBeuaeT? YTO Takoe SHEpreTUUeCcKWld ypPOBEHb
(9MeKTPOHHBIN C/10M)? 7. D/IeKTPOHbI KaKOrO SHEPreTUUeCKOro YPOBHS MMEIOT HaWMEeHBIIYI0 SHEepPruo?
OJIeKTPOHBI KaKOTO SHEPreTUYeCcKOro YPOBHS HaxOAATCsl Hanbosee O/m3Ko K spy U mouemy? Kak cBsizaH
pasMep aTOMHON OpOMTa/M W T[/laBHOe KBaHTOBoe uwncio? [IpuBeaute rpaduueckuii rpumMep
MHOT'03/IEKTPOHHOTO aToMa, rosicHiuTe oTBeT. 8. Kak 0603HayaeTcsi moOoUHOe KBAaHTOBOE YMC/IO? 3a UTO
oHO oTBeuaeT? Kakue 3HaueHuss oHO mpuHuMaet? Kakoil ¢opme opbuTanu OHU COOTBETCTBYHOT?
[TpuBepute rpadmyeckre mnpumepnl. UTo Takoe 3HepreTMyeckuil mozaypoBeHb? 9. Kak mpoucxogur
paciierneHye SHepreTUYeCKWX ypoBHeH Ha noAypoBHU? CkombKo AO U 371€KTPOHOB MOKET BKJIIOYATh
NolypoBeHb TOro wind wuHoro Tuma? Ilokaxwure rpaduueckn. 10. Kak o00o3HauaeTcsi MarHUTHOe
KBaHTOBOe YMCJI0? 3a 4TO OHO oTBeuaeT? Kakuve 3HaueHHsi OHO NPUHKMaeT Jjisi opbuTaeii pa3HOro TUrna?
[TpuBenure rpaduyeckue mpumepbl. 11. Uto Takoe crmH? Kak 0003HauaeTcsi CMHOBOE KBAaHTOBOE
yncno? Kakue 3HaueHWst OHO TNpUHUMaeT? YTO Takoe IapasiiefibHble W aHTWIIapasule/ibHble CIIUHBI?
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[TpuBepute rpaduueckue npumepsl. 12. Chopmynupyiite npuHimn [aynu. CKOMbKO 371€KTPOHOB MOTYT
HaXOAUTHCST Ha OFHOM aroMHOW opbutanu? KakoBel ux crivHbl? [IpuBegute rpaduyeckuii npumep. 13.
Cdopmynupyiite mpaBwio KieukoBckoro. OOBSICHUTE C €r0 TIOMOIIBI, TTOUeMY TIpU  3ario/THeHUU
SHepreTUUeCKUX yPOBHEHN 3/IeKTPOHAMH CHauasia 3aroJiHseTCsl ypoBeHb 6s, a MOToM yxke ypoBeHb 5d. 14.
Cdopmymupyiite mipaBwio I'yHpa. IlpuBeaurte rpaduyeckuii mpumep ansi d-mopypoBHsi. Kak Oyzmer
TIPOUCXOZUTHL TIOJIOBUHHOE 3arlojIHeHHWe STOro IoAypoBHA? 15. KakoB TMOpPSAOK — 3ario/IHeHUs
SHepreTUUeCKUX YPOBHEH U MoAypoBHel? UTo Takoe 571eKTpOHHas KOHGUrypalus atoMa (3/1eKTpOHHast
(hopmyna)? Kak oHa 3anucbiBaeTcsi? Kakue 371eKTpOHHbIe KOH(QUrypaLyy SIB/SIFOTCS yCTOMUMBBIMU? 16.
Cdopmynupyiite nepuoanueckuii 3akoH. 17. Kakyto cTpyKTypy nmeeT Tabmuila MeHzeneeBa? YKaKuTe,
KakK OIpeJenuTh nepuos, rpynmy, noarpymnmy. 18. C Touky 3peHusi 3/1eKTPOHHOW KOH(UTypaly atoMa,
YTO TOKa3blBaeT HOMEpP 3JIeMeHTa B IepPUOAMYECKOM CUCTeMe, HOMep TIpymmbl, HOMep Iepuoza?
[TpuBepuTe mipumep. 19. Ha Kakue ceMeiicTBa pa3zie/sitoTCs 37ieMeHThl B Tabnuiie MeHzeneeBa? UeM 3To
obycsioneHo? Kakumu cBoiicTBaMM OHU 00/azialoT (MeTa/uinueckue, HeMeTamnueckue)? K kakum
ceMeliCTBAM OTHOCSITCS 3JIeMeHThI TI7IaBHbIX M M00OouHbIX moArpynmn? IIpuBegute mnpumepnl. Kak
V3MEHSIIOTC MeTa//IMueCKue Y HeMeTa/UIMueCKWe CBOWCTBa MO nepuogam U rpynmnam? [lpusesnure
npumepbl. 20. UeM ompesensieTcsi BaJeHTHOCTh XUMUYECKOTO 3/ieMeHTa B IVIaBHbIX U TMOOOYHBIX
noArpymnmnax? Kakue 3/1eKTPOHBI SIBJISIFOTCSI BaJleHTHBIMA M MOTYT TIPUHMMATh ydacThe B 00pa3oBaHUU
xummuueckon cBsizu? 21. Uto Takoe 3Heprusi MoHW3alMU? Kak oHa M3MeHsIeTcsl 110 NepuojiaM U rpyrmnam?
O6bsicaute mouemy. [TpuBegute mpumepbl. Kak 3T0 BiMsieT Ha XUMHUYeCKHe CBOWCTBA 371eMEHTOB? Y
KaKUX 3/1eMeHTOB HU3KUe SHepruy MOHU3aLyy 1 roueMy? 22. YTo Takoe CPOACTBO K 7IeKTPOHY? Kak 0HO
M3MeHsIeTCs 110 mepuojaM u rpymnmnam? OObsicHuTe rouemy. [IpuBenuTe npumepsl. Kak oHO BiusieT Ha
XMMHUUECKHe CBOMCTBA 371eMEHTOB? Y KaKUX 3/IEMEHTOB BbICOKOE CPO/CTBO K 3/IEKTPOHY U rnouemy”? 23.
Kak n3meHSIOTCS paZiiyChl aTOMOB M MOHOB I10 Mepuofam U rpynnam? Kak 370 BivsieT Ha XMMUYeCKue
CBOMCTBa 1eMeHTOB? [IpuBeguTe TIpUMepbl. Y KaKUX 3/IeMEHTOB caMble OOJIbIINe PaJUyChl U TIoUemMy?
24. Yo Takoe 371eKTpOOTpHULiaTe/IbHOCTL? Kak oHa M3MeHseTcs 0 repyojaM U rpynnam? Kak Bimuser Ha
XMMHUUECKMe CBOMCTBAa 3/eMeHTOB? [lpuBeauTe miprMepbl. Y KakKWX 3/1eMEHTOB camasi BbICOKast
3/1eKTPOOTpULIaTeIbHOCTE? 25. UTO Takoe OKMUC/IWTEe/bHbIE, BOCCTAaHOBUTE/bHbIE CBOMCTBA? Kak OHM
V3MEeHSIOTCS 110 TlepuojaM U rpynnam? Kak 3To CBsi3aHO C 3/IeKTPOHHBIM CTpoeHueM aroMa? Ilpusenute
npuMepsl. Kakue BelljecTBa SIB/SIFOTCSI XOPOLLIMMY BOCCTAHOBUTE/ISIMY, & KAKHe OKUC/IUTEISIMU U TIoYeMy ?
PA3EJT 3. XUMMWNUYECKAS CBA3b. 1. Uem ormpezenstoTcss xumMudeckve U (U3nyeckre CBOMCTBA
BelljecTBa? 2. UTo Takoe XUMUUYecKas CBs3b? Kakyro pupojy, COIZIaCHO COBPeMEeHHbIM Ipe/iCTaB/IeHUsAM,
uMeeT XMMHUecKasi CBsisb? Kak M3MeHSITCS SHeprusi CUCTeMbl TIpU 00pa30BaHUM XWMHUUECKOW CBSI3U U
Kakue cuibl ee oOycimaBmmBatoT? 3. [IpuBeaute mpumep 00pa30BaHUsS XUMUYECKOW CBSI3U B MOJIEKYJTe
Bojopoza. Uto Takoe MosieKy/sipHasi opbuTanb? KakuMu [JO/DKHBI OBITH CIIMHBI B3aMMO/eHCTBYHOIINX
3JIEKTPOHOB, uTOObI 0Opa3oBanack xuMmuyeckass cBs3b? 4. [laiiTe ompefesieHWs XapaKTepPUCTHKaM
XMMHUYECKOM CBSI3U: [IJIMHA CBSI3W, BaJIeHTHBIM yT0Jl, SHepPrus CBA3U. B Kakvx eJUHULIAX OHU U3MepSItOTCS?
Kak 3aBUCHT 3Heprus cBs3u OT ee AnvHbI? Kakas cBsi3b siBsieTcs1 Hanbosee mpouHoii? 5. TlepeunciuTe
OCHOBHbIE BU/Ibl XMUMUUECKOU cBsizu. 6. [laliTe ompejiesieHVe KOBaJeHTHOW CBSI3U. 3a CUeT Uero OHa
obpasyercsi? 7. Uem 0O0yc/IOB/IeHBI HaMpaB/eHHOCTh W HACBIIAeMOCTh KOBajieHTHOW cBsisu? 8. Kak
oOpa3yeTcsi KoBajlieHTHasi CBsi3b 10 0OMeHHOMY MexaHu3My? Kakue 371eKTPOHbI MOTYT TIPUHUMATh
yuactue B obpa3zoBanuu cBsi3u? IlpuBenure rpaduuecknii npumep. 9. [Touemy xuMudeckasi CBSI3b MOXKET
obnazate monsipHOCTBIO? Yem 00yc/roBreHa TMONMSIPHOCTL CBsizu? [lpuBenuTe TIpUMep TIOISIPHOM
MOJIEKY/Ibl, TIOSICHUTE, UTO Takoe 3((eKTUBHBIN 3aps[, 31eKTpuueckuid MoMeHT aumnons. 10. Yto Takoe
KOBaJIeHTHasl MOJIIpHasi M KOBaJIeHTHasl HerossipHas CBsi3b? [lpuBenuTe rpuMepsl BelleCTB C 3TUMU
tunamu cBs3u. 11. Kak oOpa3yeTcss KoBajieHTHasi CBSI3b T0 JIOHOPHO-aKIIENITOPHOMY MeXaHu3my? 12.
[aiiTe ompejeneHre TIOHATHUIO BaJleHTHOCTb. Kak MOXKHO ompeZie/iuTh BaJeHTHOCTh 3jeMeHTa? Kakue
3/IeMEeHTbl MMEIOT TOCTOSIHHYHO BajsieHTHOCTh? 13. Uem 00yc/ioBieHa BaJeHTHOCTh, COTJIACHO METO[Y
BaJIeHTHBIX CBsi3eii? UTO Takoe OCHOBHOe U BO30y’kKZieHHOe cocTosiHue aToma? [IpuBegute npumepsl. 14.
Kakue »5/eKTpoHBI SIBASIOTCS BajieHTHbIMU Jyist S,p,d,f — anementoB? 15. Uem ormpegensieTcs
MIPOCTPAHCTBEHHasl CTPyKyTypa MosieKyn? Ilouemy Monekynbl uMMeroT pasHyro ¢opmy? 16. [laiite
OTIpe/ie/ieHHe THTIAM CBSI3U T10 TIePeKPBIBaHUIO opbuTasneii: o, m U §-cs3sM. Kakumu Tunamu opburasneit
oHu obpa3ytotcs? [IpuBeauTe rpaduueckre npumepbl. CpaBHUTe TIPOYHOCTH O- U T-CBsi3d. 17. UTo Takoe
KpaTHOCTb CBsi3u? [IpuBesuTe mpuMep oOpa3oBaHUS OJWHAPHOM, JABOWHOMW, TPOWHOW CBs3W. Kakumwu
TUTMIAMUA CBSI3U TI0 TiepeKpbIBaHWIO opbOuTarneil obpa3oBaHa OfMHapHasi, ABOWHas, TPOWHas CBS3b?
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CpaBHHUTe TIPOYHOCTH 3TUX CBs3eid. 18. UTo Takoe rubpuam3anus? Kakos ee mexanu3m? Kak npoucxoaur
sp-, sp2, sp3 — rubpuausanus? Kakyio reoMeTprio UMeOT MOJIEKY/Ibl C TaKUM THUIIOM I'MOpuAW3aliy y
1ieHTpasbHOrO artoma? IlpuBeauTte mpumepsl. 19. Pacckaxkurte 0 cTpoeHUM TBepAbix Tesl. UYTo u3 cebs
IpejCTaB/isieT KpUcCTa/uidyeckass pelletka? Ilpusegurte mnpumep. UYTo XapakTepusyeT 3SHeprust
KPUCTa/VINYeCKor pelleTku? IlepeuncinTe XyMuuyeckre TUIBI KpUCTalindyeckux pertetok. 20. Uto u3
ce0si mpeZicTaB/sieT MOJIEKY/IsIpHasi KpUcTas/uiMueckasi peierka? Kakue yacTHMLbl HaXOAUTCS B y3/1ax
pemretkr? Kakol T CBA3M Mexzy y3naMy pemneTkd? KakoBa 3Heprusi TakoM KpHUCTa/lJIM4eCKOM
pemtetk? Kakue BemlectBa MoryT 00pa3oBbIBaTb MOJIEKY/ISIDHble KpHUCTalIMyeckue pelleTKu?
[TpuBenure mpumepsl. 21. Uto u3 cebsi mpescTaB/sieT aTOMHasi KpHCTalIMueckass pernetka? Kakue
YacTULbl HaXOAWUTCS B y3/71ax peuleTKW? Kakoll TUIT CBSI3M MeXZy y3/1aMH pelleTKu? KakoBa 3Heprus
TAaKOM KpUCTa/UTMUecKol  perneTku?Kakve BemjectBa MOryT  00pa30BBIBaTH — MOJEKY/IsSIPHbIE
KpUcTanniyeckre pemietku? Ilpuseaure npumepsl. 22. KakoB MexaHu3M 00pa30BaHUsI MOHHOM CBs3U?
Uem xapakTepu3yeTcsi MOHHOCTb CBsi3U? Uem OT/MuaeTcsl KOBaJeHTHasl MOJSIpHasl CBSI3b OT WOHHOMW?
[Touemy uoOHHas CBsi3b He 00/1alaeT HampaB/leHHOCTbIO M HachilaemMocTbio? 23. Uto u3 cebs
TIpe/ICTaB/IsieT MOHHAsi KpUCTa/l/IMdecKas peleTka? Kakve 4acTULIbl HAXOAUTCS B y3/1aXx pelueTku? Kakou
TUI CBA3M MeXJy y3/laMM pelleTKU? KakoBa 3Heprusi Takod KpUCTa/UIMYeCKOM pelneTku? Kakue
BeIL[eCTBa MOTYT 00pa30BbIBaTh MOHHBIE KpHUCTa/IMueckre pemieTku? [IpuBenure npumepsl. 24. Uto u3
ce0si TpefcTaB/sgeT MeTa/yIMueckas KpUcTas/uiMuecKasi peleTka? Kakue yacTHIbl HaXOAUTCS B y3/ax
perieTkr? UeM 00ycC/iOB/IeHa CBS3W MEXAY y3/1aMH perieTku? [loueMy B KpHUCTa/I/TMUECKOW pelleTke
MeTa/l/la 3/71eKTOHbI HeslOKa/au30BaHbl? KakoBa 5Heprusi TakoM KpUCTa/l/IMuecKod peleTKU? Kakue
BeIllecTBa MOTYT 00pa30BbIBaTh MeTa/IMUeCcKre KpUCTa/uyinueckue pereTku? [IpuBeauTte nmpumepsl. 25.
CpaBHHTEe TPOYHOCTh, TeMIlepaTypbl IUIaBJIeHUs, MexaHW4eCKHe CBOWCTBA, 3J/1IeKTPONPOBOAHOCTS,
TETJIONPOBOJHOCTD, JIETYUYeCTh PA3HBIX THIOB KPHUCTA/TMUeCKWX perneTokK. OObsSCHUTE, TIOUeMy OHU
obmagaroT TeMu UMM UHbIMM cBoricTBamu? PA3/IEJT 4. OCHOBHBIE KJTACCBI HEOPTAHMYECKIMX
COEJIMHEHUWU. PEAKIIMOHHAS CITOCOBHOCTbD BEIIECTB. 1. UTto Takoe CTereHb OKHC/IeHUS?
Kak onpefesnTs MakCUMa/IbHYO CTelleHb OKUC/IeHUs 3/leMeHTa? Kak OHa CBs3aHa C Ba/JleHTHOCTBIO? 2.
Kakue 3/1eMeHTHI TpOSB/IAKT IOCTOSHHYIO CTelleHb OKUC/IeHUsA? YeMy paBHa CTelleHb OKUC/IeHUs
3/IeMeHTOB B MpPOCTBIX BeljecTBax? Kakue npaBu/ia HY)KHO 3HaTh JJ/Is 3allMCH XUMUYeCKHUX (DOpMyI
BemjectB? 3. [lpuBeauTe Knaccudukaiuio BellecTB. Kakuve OCHOBHbIe KJ/acChl HeOpPraHWueCKUX
coefiiHeHMM Bbl 3HaeTe? U3 uero oHu cocroAT? 4. IlpuBeauTe KnaccuuKaroo OKCHIOB. Kak
o0pa3yroTcs Ha3BaHUs OoKcuzioB? Kak Hamwicath (opMysy BBICIIETO OKcHa 3jemeHTta? 5. IlpuBeaute
Knaccudukaipoo KuciaoT. Kak obpasyrorcss HasBaHusi Kuciot? 6. IlpuBesute kiaccrduKalyio
ocHoBaHni. Kak oOpa3yrorcsi HasBaHusi OcHOBaHuii? 7. IlpuBegute kmaccudmkauuro comed. Kak
obpasytoTcs HasBaHus coseid? 8. UTo Takoe 3/eKTponuT? Kakue BellleCTBa sIB/SIOTCS 37eKTposuTaMu? 9.
UTo Takoe 3/1eKTpoIMTUYeCKas Auccoruanusa? KakoBbl ITpaBu/ia 3aliMCU ypaBHEHUH 3/1EKTPOIUTAYE CKOU
pucconmanuu? 10. ITpuBeanTe ypaBHeHHs IIOJIHOM U CTYII€HYaTOM JUCCOLMALIMA OKCUJ0B, KUCIOT, COJel
Y OCHOBaHHWU. 11. JI/1s1 KaKMX 3/1eMEHTOB XapaKTepHbl KUC/IOTHbIe cBOMCTBA? [IpuBeaure npumepsl. 12. C
yeM pearupyroT KHUCJIOTHble OKcHzbl? IIpuBeauTe mpUMepbl peaklLiyi, [0Ka3blBalOLIUX KHUCIOTHbIE
cBoicTBa. [IpuBeauTe MprMep reHeTUYEeCKOU CBSI3U «3/IeEMEHT — KUC/IOTHBIN OKCUJ, — KUC/IOTHBIM OCTaTOK
- kacjaota». 13. JIns KakuxX 5/1eMeHTOB XapaKTepHbl OCHOBHble cBokcTBa? [IpuBesnute mpumepsl. 14. C
YyeM pearvpyroT OCHOBHble OKcHpl? IlpyBesuTe nprMephl peakiMi, [JOKa3bIBalOLUX OCHOBHbBIE
cBoiicTBa. [IpuBeiiTe MpUMep reHeTUUeCKOW CBSI3H «3/IEMEHT — OCHOBHOWM OKCHJ, — OCHOBaHue». 15. Uto
Takoe aMm(poTepHOCTb? [I/1s1 KaKUX 3/1eMeHTOB XapaKTepHbl aM¢oTepHble cBoWcTBa? [IpuBejuTe prMepsl.
16. C uem pearupytoT amdorepHble OKcuAbI? [IpvBeguTe npuUMepbl peakLyd, [JOKa3bIBaIOIIUX
amdorepHble cBoiicTBa. [IpuBeauTe NMpUMep reHETHUUECKOW CBf3U «3/1eMeHT — aM(OTepHbIM OKCUJ, —
am¢oTepHOe ocHOBaHUe». 17. Kak M3MeHSI0TCSl KUC/IO0THO-OCHOBHbBIE CBOMCTBA [ S- U P-37IEMEHTOB B
repuojax cjeBa HanpaBo? Kak 5T0 CBfi3aHO € MeTa/uIMueCKUMHU M HeMeTa/yInueCKUMU cBoucTBamu? OT
Yyero 3aBUCAT KUC/IOTHO-OCHOBHble CBOMcTBa d-snemeHTOB? 18. IlpuBesuTe XumHueckue CBOMCTBA
kucnot. 19. TlpuBesuTe xumuueckye cBoWicTBa ocHoBaHuM. 20. IlpuBesnuTe mpumepnl aM(OTepHbIX
ocHoBaHui. C yeM OHU MOTYT pearupoBaTh? 21. [IpuBeguTe xumuueckue cBouicTBa coseii. PA3JEJT 5.
PACTBOPEI. 1. Uto Takoe pacTBOp, pacTBOPeHHOe BelleCcTBO, pacTBoputesb? [IpuBenuTe mpumepsl.
[TpuBepuTe KIacCU(PUKALMIO pacTBOPOB. 2. KakoBbI CXOZCTBA/OTIMUMSI PacTBOPOB C MeXaHWYeCKUMHU
CMeCSIMA ¥ XUMUYeCKUMU coefuHeHusiMU? YTo 13 cebsi Tpe/iCTaB/IsieT pacTBOP, COTVIACHO COBPEMEeHHBIM
npejcrasieHusaM? 3. OnuinuTe IpoLieCC pacTBOPeHUsl TBepAOro Teja B JXUAKOM pactsopurese. Kak
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TIPOMCXOMUT KpucTasuu3alus? 4. Uto Takoe KOHIeHTpalusi? YTo Takoe HACBIIEHHBIM, pa30aB/ieHHbIH,
KOHL|eHTPUPOBAaHHKBINM pacTBOp? 5. ONULLIKNTe CrIocOObI BhIpa’KeHUsI KOHLIEHTPAL[UM PaCTBOPOB, TIPUBEIUTE
0003HaueHusi, GOPMyJIbI [/Isi pacyeTa KOHLIEHTpaLUi, eJUHULBI 3MepeHusi (MaccoBasi /1071sI, MOJIsIpHast
Jl0/15, MOJsIpHasi KOHLIEHTpaLUsi, MOJs/IbHasi KOHLIEHTpALUsi, HOpMasbHasi KOHL|eHTpauus, TUTp). Kak
MO>KHO KPaTKO 0003HAUMTh eIMHULIBI M3MepeHHs] MOJISIPHOM ¥ HOpMa/ibHOM KOHILjeHTpauuu? I[lpuBenure
npuMmep. Kak paccumTbiBaeTCsi SKBMBa/JeHT [J/s1 KHUCJIOT, OCHOBaHWM, conei? 6. Yto Takoe
pactBopumocTh? [IprBeuTe KnaccupUKaLMIO BellleCcTB M0 UX pacTBOpUMOCTH. Kak BvsieT MoJsipHOCTD
Bell[eCTB Ha UX pacTBOPMMOCTBL? Kak BiMseT TeMIlepaTypa Ha pacTBOPUMOCTh BeljecTB? 7. UTo Takoe
TiepeHachIeHHbIM pacTBOp? B KakvxX YCIOBUSX €ro MOXKHO TOMyuuTb? B Kakux ciyuyasix HM30BITOK
pPacTBOPEHHOI'0 Bell[eCTBa HauMHaeT BbIMaJaTb B OCAZ0OK U3 MepeHachbll|eHHOro pacteopa? 8. Kakue
TIPOTIeCChl TIPOTEKAroT Tpu oOpa3oBaHWM pacTBopa? Kak W3MeHsIeTCs TPW 3TOM 3HEpPrysi CUCTEMBI?
Kakumu akropamu onpefensiercss TernoBor 3¢dekr mpouecca pactBopeHusi? 9. UTo Takoe
Co/bBaTalyisl, TH/pATalysi, COMbBAThI, THApPATbl? YTO mpeAcTaBisstoT CcOOOW  KPUCTA/UIOTHAPATHI?
[MpuBegute mnpumepsl. Yem o6ycrnoBneHo obpa3oBaHue KpuctamiorygapatoB? 10. Urto Takoe
JIeKTPO/IUTBI, He3/1eKTPoauThI? Kakue BelllecTBa OTHOCATCA K TOMY WIM MHOMY Tuly? UTo Takoe
3/IeKTPO/IUTUUEeCKasi Juccolanysa? UTo Takoe M30TOHMUECKUN KO3(pQULIMeHT, yeMy OH MOeT ObITb
paBeH, oT yero 3aBucut? 11. Uto Takoe cTerneHb Aucconyan? Kakue BemjecTBa OTHOCATCS K C/1abbIM U
CWIBbHBIM 3JIeKTpo/IUTaM U rouemy? OT 4yero 3aBUCHT CTelleHb Auccoupanuu? 12. Uto Takoe Kaxylascs
CTerneHb gucconuanuu? Jis Kakux pacTBOpOB IIPUMEHUMO 3TO MoHATHe? Kak ee MOXKHO paccuurtars? 13.
Kak 3amuchiBaeTcst BbIpakKeHHe KOHCTaHThl AUCCOLMALMM [/t C1a0biX 37eKTpomuToB? OT uero 3aBUCUT
KOHCTaHTa jJuccoupanuui? YTo T1oKasbiBaeT 3Ta BenuuuHa? 14. IlpuBegure 3akOoH pasBefeHUs
OcraBanpja. Kak 3aBUCUT CTeneHb AWCCOLMALIMA OT KOHL|eHTpauuu sjektposvra? 15. Ilpusenure
ypaBHEHHE 3JIeKTPOJIMTAYECKOM JAUCCOLMALUU BOAbl. K KakoMy TUMy 3/IeKTPOIMTOB OHAa OTHOCHUTCS? 16.
UTto Takoe UOHHOe npou3BesieHHe BoAbI? Uemy OHO paBHO? UeMy paBHa KOHLIEHTpaLlisi MOHOB BOZOPOJa
Y TUJIPOKCOTPYIIIT B HEUTpaTbHOM pacTBope? KakoBo MX COOTHOLIEHWe B KUC/IOM U 111eJIOUHOU cpefie? 17.
Uro Takoe BOAOPOJHBIN MoKa3aTenb? Kakue 3HaueHHs OH MOXKET MpUHUMAaTh? Kak OH paccuuThbiBaeTcsi?
Kak oripezienmuTe xapakrep cpeibl 10 3HaUeHUIO0 BOLOPOAHOIO IokKasaresnsa? 18. UTo Takoe Ko/IMraTuBHbIe
cBoiictBa pactBopoB? 19. Urto Takoe ocmoc? Ilosichute, npuBeaute npumep. Ha kakom ¢usnueckom
sIBJIGHUU 0CHOBaH ocmoc? 20. Yto Takoe ocMoThueckoe AasjieHue? [Ipy KakuxX yC/lIOBUSX OIpefesseTcs
OCMOTHYeCKOe [aBjieHHe? Kak ero MOXXHO paccuvTaThb [/l paCTBOPOB He3JIeKTPOJUTOB M PacTBOPOB
snektponuToB? [IpuBenute 3akoH Bant-T'odda. [ kakux cucteM oH cripaBeaauB? 21. Kak n3mMensiercs
JlaB/leHye HacChIlIeHHOIo Tapa pacTBopa [0 CPaBHEHHIO C UMCThIM pactBopuTesnieM? [lpuBenuTe 3akoH
Paymna fj1s1 He3/1eKTpOoIUTOB U 371eKTPOAUTOB. 22. Kak U3MeHAI0TCs TeMIlepaTypa 3amep3aHus pacTBopa U
TeMIlepaTypa KUIIeHHsI pacTBOpa M0 CPaBHEHHUIO C UMCTBIM pacTBopuresneM? Kak MOXHO pacCcuuTaTh
V3MeHeHUe TeMIlepaTypbl [/l He3/IeKTPOIUTOB U 37IeKTPOIUTOB? OT yero 3aBUCAT KpPUOCKOIMUYecKas U
s0y/uMockonueckasi moctossHHble? PA3IEJT 6. SHEPTETUKA XWMMWYECKUX TIPOLIECCOB.
XUMNYECKASA TEPMOJVUHAMUKA. 1. Yto wu3yuyaeT Xumuyeckass TepMogvHamuka? 2. [lanrte
orpefie/ieHUe TOHATUIO «XUMHYecKasi cuctema». 3. [lepeuncinte TUIMBI XUMUYECKUX CUCTEM, AalTe HUX
XapakTepucTuky. I[IpuBeauTe nprmMepsl. 4. Kakue napameTpsl BIUAIOT Ha TePMOAUHAMUYECKOe COCTOsTHUE
cucTeMbl? UTo Takoe cTaHfapTHbIe yCI0BUA? 5. UeM XapakTepusyeTcs TepMOAUHAMUYECKOe paBHOBeCHe
cucreMmbl? 6. Kakve TUIbI TepMOAMHAMUYECKUX MPOLIECCOB MOTYT MPOTeKaTb B XMMUUECKUX CUCTeMax?
[Haiite nx xapakTepucTukKy. 7. ChopMynupyite 1 3aKkOH TepMOAMHAMUKH, 3alUILINTE ero MaTeMaThyecKoe
BeIpaKeHue. /laiiTe omnpeziesieHre TIOHSTHSIM «TeIUIOTa», «paboTa», «BHYTPeHHss1 SHeprusi». Kak MoXHO
WHTepIpeTUPOBaTh TOT 3aKOH MPUMEHUTE/ILHO K XUMHUUeckoMy Tiporieccy? 8. Kakasi pabota uaiiie Bcero
COBepLIAIOTCS B XUMUYeCKUX cucTeMax? Kak ee MokHO paccunTaTs? 9. [lanTe ornpeziesieHre SHTAJIbIINM.
Kak ee Mo>kHO paccuntaTh?. Kak oHa 0603Hauaetcsi, B uem usmepsiercs? 10. Uto Takoe TerioBoit addekr
peakiun? Kak oH 0603HauaeTcsi, B UeM M3MepsieTCsl, YeMy OH pPaBeH TpH MOCTOSTHHOM JaByieHun? [laiite
oripefiesieHHe 9K30- U SH/I0TePMHUYeCKOM peakiju. UTo MO)KHO CKa3aTb O TersioBoM 3¢ dekTe obpaTumoro
XuMHU4Yeckoro rmnpouecca? 11. Yto usyuvaer Tepmoxumus? UTO Takoe TepMOXMMUYECKOe ypaBHeHue?
[MepeuriciiTe OCOOEHHOCTH 3allMCH TEPMOXUMHYeCKMX ypaBHeHMM. 12. Urto Takoe cTaHJapTHas
SHTaNbUs 0Opa3oBaHus BemlecTBa? Kak oHa 0003HauaeTcsi, B ueM U3MepsIeTCs U KaKue 3HAYeHHUs] MOXKeT
npuHuMatk? 13. Copmynupyiite 3akoH 'ecca. [TosicHUTe CMbIC/ 5TOrO 3aKOHA Ha MPUMepPe XMMUYeCKON
peakiuu. 14. Copmynupyiite ciefctBue u3 3akoHa [ecca. [IpuBeauTe MaTemaTuueckoe BbIpaXkeHUe,
TOSICHUTe, [/l pacueTa Kakod BelMUMHbBI OHO TipuMeHsieTcs. 15. Uto Takoe sHTpornus? B yem oHa
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u3MepsieTcs, Kak obo3HadaeTcs? Kak ee MokHO paccuuTarh? OT Kakux (DaKTOpOB OHa 3aBUCHT? 16.
[TosicHuTe Ha npuMepe, Kak M3MeHsIeTCsl SHTPOIMS BellecTBa IPY IOBbIIIEHUH TeMrieparypbl. C yem
CBAI3aHbl 3TU U3MeHeHUs? B KakoM arperaTHOM COCTOSIHUU SHTPOITUA camasi BbICOKas U roueMy? 17. Uto
TaKoe CTaHJApTHasi SHTPOIHMs BelllecTBa, KaK OHa 0003Hauaercsi, B uemM u3mepsiercsi? 18. Kak MoxkHO
paccuuTarth M3MeHeHWe SHTPONMM B Mpoliecce XMMHUUYeCKUX peakumu? IlpyuBegure MareMaTnueckoe
BbIpakeHue. 19. CpopmynupyiTte 2 3aKOH TepMOAWHaMUKU. [1/i1 KaKUX CUCTeM OH MpuMeHuUM? MoxkeT
71 peaklysi TIPOTeKaTb C yMeHbllleHWeM 3HTporuu? Kakue zaBa ¢akTopa SIBASIOTCS ABWKYLLEN CUION
CaMOTIPOM3BONLHOTO TIpoTeKaHusi peakiuu? 20. Kak paccuutare sHepruto ['m66ca? Kak oHa
obo3HauaeTcs, B ueM wusMepsiercsi? [ls yero wucronb3yercss 3Ta BesmurHa? KakoBel KpuTepuu
CaMOTIPOU3BOJILHOTO TPOTeKaHHs peaklud B TpsAMOM U obparHoMm HarpaBinenun? PA3JIEJT 7.
XUMHNYECKASA KUHETUKA. XMMUYECKOE PABHOBECHE. 1. Yrto wusyuyaeT XuMUYecKas
KiHeTHKa? 2. YrTo Takoe KoHIeHTpauus? Kak oHa o6o3HauaeTcs? Kak H3MeHsieTCS KOHI|eHTpaLys
VCXOJHBIX peareHTOB W MPOAYKTOB NpU TMpoTekaHuW peakuuu? IlpuBenure mnpumep. 3. [laiite
oripefie/ieHle CKOPOCTH XUMHUecKou peakinu. Kak oHa o603Hauaercsi? Kak ee MoykHO paccuntarh? UTo
TakKoe 5/IeMeHTapHbIM akT peakuuu? 4. UTo Takoe rOMOreHHble W reTteporeHHble peakumu? [IpuBegute
npuMepbl. 5. UTo Takoe oOpaTvMble M HeoOpatumble peakiuu? IlpuBenuTe mpumepbl. 6. OT KakKux
(haKkTOpPOB 3aBUCUT CKOPOCTb XUMMUeCKOW peakuuu? 7. Kak H3MeHsieTCsl CKOpOCTb TpU H3MeHeHWU
CTereHU [WCIIePCHOCTH, arperaTHOro COCTOSIHHMSI, BHELIHEro sHepreTuyeckoro BosgeuctBus? 8. Kak
3aBUCUT CKOPOCTb XHMMHUECKOW peakLMM OT KOHLeHTpauuii peareHToB? 9. CdopMmynupyiiTe 3akoH
JeMCTBYIOLMX MacC Jjisi CKOPOCTU XMMHUUeCKOUN peaklyu. [IpyuBeauTe ero MaTeMaTuyeckoe BbIpakKeHHe.
[TosicHuTe, Kakyve BeJIMYMHBI UCIIO/B3YKOTCA B 3TOM BbIpa&)KeHUU. UTO Takoe KMHeTUUeCKOe ypaBHeHHe
peakiu? Kakue ecth mipaBuia 3anvcu 3JM s peakuyi € ydyacTheM TBepAbIX U ra3000pa3HbIX
BertectB? 10. UTo Takoe KOHCTaHTa CKOPOCTH peakiuu? Kak oHa 0603HauaeTcss? OT uero oHa 3aBUCHUT?
11. Kak 3aBUCUT CKOpPOCTb XWMMUECKOW peakldd OT TeMriepaTypbl? OTBeT ToscHuUTe. 12.
Cdopmynupyiite npaBuno Bant-Todda, mnpuBeautre ero Maremaruueckoe BblpakeHue. 13. Uto
TOKa3bIBaeT TeMIlepaTypHbiii K03 duieHT ckopocTu peakuyu? Kak oH 0003HayaeTcss U 4yeMy MOJKeT
ObITh paBeH? 14. Uto Takoe 3ddekTrBHOE coyzapeHue vacTHil? Kak W3MeHsIeTCsl SHepreTHKa CHCTEMbI
TIpU Tepexo/ie OT UCXOJHBbIX peareHTaM K NpoJyKTam peakiuu? IlprBeauTe rpaduyeckuii mpruMep, OTBET
nosiciute. 15. UTo Takoe 3Heprusi akTWBaluu peakiuu? Kak oHa o0o3HauaeTcs, B ueM usmepsiercsa? Ot
yero oHa 3aBUCUT? Kak CBsi3aHbl CKOPOCTb peakl{iy U SHeprus akruBanuu? 16. [IpuBegute ypaBHeHue
Appenuyca. IlosgcHuTe, Kakue BeJIMUMHBI B HEr0 BXOJAAT U KaKyH 3aBUCUMOCTb YCTaHaB/IWBaeT 3TO
ypaBHeHHe. 17. Uto Takoe karanusatop? KakoB MexaHu3M [JeWlCTBUSI Karanausaropa? 18. [laiite
orpejesieHMe XUMUUECKOro paBHOBecus. UTO Takoe paBHOBeCHas KOHLieHTpaunus BelecTB? Kak oHa
obo3HauaeTcsi? 19. Uro Takoe KoHcTaHTa paBHoBecwss? Kak oHa o0o3Hauaetcs? Hamwmivrte
MareMaTU4eCckoe BblpakeHHe [yId KOHCTAHThl pABHOBeCUs, T[IOCHWUTe, KaKuhe Be/JWYMHBl TaM
UCTob3ytoTcsi? KakoBbl MpaBw/ia 3almMCU KOHCTAHTbI PaBHOBECHS, €C/M B XUMHUYECKOM peakLyu
yuacTBYIOT TBepAble Wiu ra3oo0pasHbie BemiectBa? 20. Kakuwe ¢akToppl BIUSIOT Ha CMeIIeHHe
XUMHUeCcKoro paBHoBecus? [losicHWTe, YTO O3HayaeT CMelljeHWe XUMHYeCKOrO0 paBHOBECHUS «BIIEBO»,
«BMpaBo»? 21. Cpopmynupyiite npuHuun Jle-Illarense. Kyza cmeljaeTcsi paBHOBecHe TIpY MOBBILLIEHUU
WY TIOHWKeHUMW Temriepatypbl, AaBiaeHus, KoHueHTpauuu? PA3JEJT 8. DJIEKTPOXNMUWYECKUE
IMTPOLECCBHL. KOPPO3MA METAJIJIOB. 1. Uto M3yuaeT 371eKTPOXUMUA? 3a CYeT 4ero IIPOTEKaroT
3/1IeKTPOXUMHUUecKre Tipouecchl? 2. UTo Takoe OKHCIUTeTbHO-BOCCTAaHOBUTE/bHbIe peakuuu? [laiite
ornpefiesieHUe TIOHSATUSIM «CTeleHb OKHUCIEHUs», «BOCCTAHOBUTENb», «OKUCIUTEb», «OKUC/IEHHE»,
«BOCCTaHOB/IeHHe». [IpuBesuTe npuMepsl. 3. UTo Takoe 371eKTpozbl? V3 uero us usrorasnusaror? Kakue
TIPOLIeCChbl MPOUCXOLAT Ha IMOBEPXHOCTU MeTa//IMUeCKOro 3JIeKTpoja IpU IOrPY’KeHWU ero B pacTBOp
WOHOB 3TOrO0 >Ke Metasuia? 4. Kak obpa3syeTcst JBOMHOM 3neKTpuuecKuii cyioi? UTo Takoe 37eKTPOAHBIM
noteHruan? 5. UTo Takoe paBHOBECHBIM 3/eKTPOAHBIN moTeHIMan? Kak oH 0003HauaeTcs, B ueMm
u3MepsieTcsi? UTo XxapakTepusyeT 5Ta BennuuHa? OT yero oHa 3aBUCUT? 6. UTO Takoe cTaHAApTHBIN
BOJIOPOJHBIN 371eKTpoA? 1 uero oH ncrosnb3yercsa? YeMy paBeH ero 3/1eKTpoAHbIN noteHrman? 7. Urto
TaKoe CTaHZAPTHBIN 3/IeKTPO/HBIN TOTeHLMan MeTa/ia? Kak oH o60o3Hauaercs, B ueM usMepsietcsi? Urto
XapakTepu3yeT JaHHasi BenMuuHa? Kakue 3HaueHUsi oHa MOXeT NpuHMMaTth? 8. OT Kakux (PakTopoB
3aBUCUT 371eKTPOJHBIN noTeHMan? [IpuBeanTe nosHoe U cokpalljeHHoe ypaBHeHUs1 HepHcra. [losicHuTe,
KaKue Be/JMUMHBI TaM UCIO/Nb3YIOTCA. B Kakux CjlydasgX MCIOAb3YIOTCa 3TU ypaBHeHus? 9. Urto
MOKa3bIBaeT psifi 3/AeKTPOXMMHUYECKUX HanpsbkeHUW MeTa/uioB? Kak pacriosiokeHbl MeTasibl B 3TOM
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psiny? C uem CBsi3aHa BOCCTAaHOBWTE/bHass CriocoOHOCTh MeTasuioB? 10. UTo Takoe rajbBaHUYeCKHMA
snemeHT? U3 yero oH coctout? M306pa3uTe yCTpOMCTBO raibBaHWdecKoro 3neMeHTa. 11. Kak 3apspkeHbl
KaTo U aHOJ B rajbBaHUYeCKOM 3jieMeHTe? Kakue MpoLecChl MPOTeKAarT y UX MnoBepxHoctu? ['je
BO3HMKAaeT 3/IeKTPUUECKU TOK B TraJbBaHUUECKOM 37eMeHTe? B KakoM HarpaB/ieHUM [ABWKYTCS
3JIEKTPOHBI B ra/ibBAHUYeCKOM 37iemMeHTe? 12. Ha mpumepe rasbBaHHUeCKoOro sieMeHTa laHuams-Skoou
pPacCKakuTe Kakue 3/1eKTPOXUMUUYEeCKHe MpOoLiecChl TaM IMpoTeKaroT. Hanuivre ypaBHeHHs1 peaklyi Ha
KaroZe U aHoge. 13. Kak 3amuceiBaeTcsl cxema rajabBaHU4YeCKoro sseMeHnrta? IIpuseaute npumep. 14. Uto
TaKoe 37IeKTPOJBIIKYILasi CK/a ralbBaHWYeckoro smeMeHTa? Kak oHa o603HauaeTcs, B ueM HU3MepsieTCsi?
Kak ee MoxHO paccuurtars? 15. UTO Takoe 3/1eKTpo/v3? M3 yero COCTOMT CUCTeMa, e MpPOoTeKaeT
snekTponns? M3o6pa3urte rpaduuecku. 16. Kak 3apsbkeHbl KaTo[, U aHOA TpU 3iekTposinse? Kakue
TIPOLIeCChl MPOTEKAKT y IOBEPXHOCTU 3/IeKTPOLOB? 17. Kakue TUIbI 3/IeKTPOLOB UCIIO/b3YIOTCS TIPU
anekTponuse? M3 yero oHW wusrorasnvBaroTcs? [lpuBegute mnpumepsl. 18. KakoBbl 3aKOHOMepPHOCTH
TIPOTEeKaHUsA 5/1eKTpo/v3a B pacruiaBax? Kakue mpoljecchl NpoTeKaroT Ha aHoge U Karofe? Ilpusenure
rpumep. 19. KakoBbl 3aKOHOMEPHOCTHM IIpOTeKaHUsl 3/IeKTposiv3a B pacTBopax? Kakue mporeccsl
MpoTeKaroT Ha aHofe u Karofe? IlpuBegute mpumepnl. 20. Chopmynupyiite 1 u 2 3akoHbl Papages.
[IpuBeguTe MX Maremarvueckoe BbIpakeHHe. [losicHWMTe, Kakue BelMUUHbI TaM WCIONIb3YKOTCA U UX
eIMHULIbI U3MepeHus. [111 KaKuxX pacueToB IPUMeHUMBI 5TU 3aKOHbI? 21. UTo Takoe BbIXOZ IO TOKY? Kak
ero MOKHO paccuutarb? 22. YTo Takoe KOppo3us MeTa/yiIoB? UeM XapakTepu3yeTcsl IIPOLeCC KOPpO3Un?
IToueMy KOppO3Ms HeraTMBHO B/MseT Ha MeTa/UIMUeCKue KOHCTPYKLUM U usgenua? 23. Uto Takoe
XUMUYecKasi Koppo3usi? B Kakux cpefiax oHa rpoTekaeT? Kakue ObIBalOT THUITbI XMMHUYeCKOW KOPPO3UU?
[TpusesyTe puMepel. 24. B yeM 3ak/IouaeTcss MeXaHM3M XMMHUUeCKOU Koppo3uu? Hanuivre ypaBHeHuUs
peakiuii, npuBeAuTe mpuMepbl. 25. OT Kakux ()aKTOpOB 3aBHUCHUT CKOPOCTb XMMHYECKOW KOppO3WH?
IToueMy y HeEKOTOpbIX MeTa/UIOB CO BpeMeHeM CKOpOCTb Kopposuu 3amegjsercsa? Kakasa cpeza
criocoOCTByeT mpoTeKaHUIO Koppo3uu? IlpuBeanTe ripuMepsbl. [TloueMy ¢ pocTom TemriepaTypbl CKOPOCTb
KOppo3uu Bo3pacTraetr? 26. Kakue MecTa B U3/le/IUAX U KOHCTPYKLUAX SAB/ISAIOTCS KOPPO3UOHHO ONACHBbIMU
1 noueMy? 27. UTo Takoe 3/eKTpOXuMHUeCcKass KOppo3usi? B Kakux cpefax oHa rpoTekaer? 28. B yem
3aKJTIOUAeTCsl MEXaHU3M 37IeKTPOXUMUUeCcKoU koppo3uu? Kakast cpefia eli criocobctByet? 29. Ha mpumepe
KOPpPO3UM CTaqu KWCIOPOZOM BO3[lyXa BO BJaXHOW Cpefje TIOSICHUTE MeXaHU3M [pOTeKaHUs
ynekTpoxumuueckoii koppo3uu. 30. Kakue Metannbl Haunbosmee mofBep>keHbl Kopposuw? I[louemy
HEKOTOpble MeTasllbl, HeCMOTPSI Ha MX BBICOKYH0 BOCCTAaHOBUTEBHYIO CITIOCOOHOCTh, He TO/[BEPraroTCs
koppo3uu? IIpuBeauTe mnpuMepsl Takux MeTa/uvioB. 31. IlepeuuciuTe MeTOAB! 3allUTHI META//IOB OT
koppo3uu. 32. UYTo Takoe JierMpoBaHuve MeTa/sioB? Kakue BeljecTBa BbICTYNAOT JIerHpPYHOIUMU
nobaBKaMHM M KaK OHM BAMSIOT Ha CBOMCTBA MeTasna? IloueMy mpw jierMpoBaHWM MeTajla CKOPOCTb
KOppo3uM 3ame/jyisieTcsi? YeM 00yC/IOB/IEHO TO, UTO COBpeMeHHbIe CTa/M SIB/ISIOTCS HepyKaBeroIumMu? 33.
Uto Takoe 3aliUTHBIe TOKPLITUA? VI3 yero oHuM u3rorasavBaroTCa? 34. B uem omivuuve KaTOAHBIX U
aHOJHBIX MeTas/VIMYecKUX MOKpbITUI? [losicHUTe MeXaHW3M 3alllUThl TaKWX MMOKPBITUN Ha MNpHUMepax.
Kakue HemocTaTKM eCTb y TOIO WIM HWHOIO TWIA IOKpeITUA? 35. M3 4yero u3roraBiIuBarOT
HeMeTa/lJInyecKue 3aluTHble NMoKpbITUA? [IpruBeauTe npumepsl. KakoBbl HeAOCTAaTKU TaKUX MOKPBITHI?
36. Ha yem 0CHOBaHbI MeTO/bI 3/IEKTPOXMMUYECKOU 3alUThI? [10sSICHUTEe MeXaHW3M 3/1eKTPOXUMUYECKOU
3allUThI Ha TIPUMepe MeTo/ja TIPOTeKTOPHOM 3all[UThI CTa/lIbHOTO TPyOOMpoBo/ia B MOpCKoi Boze. 37. Uto
TaKoe KaTofHasi M aHoAHas 3amuta? [ToscHUTe MeXaHW3M 3alluThl Ha TipuMmepax. 38. Pacckaxwure 00
M3MeHeHHWH CBOWCTB KOPPO3WOHHOM cpefpl. Kakumu criocobamu oHO focturaercsi? 39. Kakue ¢akTopsl
HY)KHO YUMTBHIBaTb TIPM KOHCTPYWPOBAaHWU W3ZeNHid, uTOObI TIPeAOTBPATUTH TIPOLECCHI TPOTeKaHUs
KOppO3uu?

3.4 DK3aMeHaLMOHHbIEe BOIIPOCHI

— 1. Ilpegmer xumuu. ATOMHO-MOJIeKy/sspHass Teopus. OCHOBHbIe MOHATUSA: aTOM, MOJIEKYIIa,
VIOH, XUMUUYeCKUd sseMeHT. [IpocTble u cnoxHble BeljecTtBa. Mosb. MossipHas Macca. DKBUBAJIeHT,
JKBMBaJleHTHas Macca. 2. CrexromeTpryeCKre 3aKOHBI: 3aKOH 3KBUBA/IEHTOB (IIOHATHE SKBUBajeHTa U
5KBMBAJIEHTHOM MacChl), 3aKOH TOCTOSIHCTBA COCTaBa XMMHYECKHUX CoeHeHuH. 3. ['a30Bble 3aKOHBI:
3aKOH OOBEMHBIX OTHOIIEHWH, 3aKOH ABOrajipo, 3akoH 3KBHBajeHTOB. 4. CTpoeHWe aromMa u
nepyuoJMueckasi cucteMa 3jieMeHTOB. KBaHTOBO-MexaHWYecKas Moje/b aroma. ATOMHasi OpOUTalb.
dopma atomHbIX opbuTaneii (s, p). 5. KantoBsie uncsna. Ilpuniun Ilaymm. [TpaBuio I'yapa. IIpaBumno
KrneukoBckoro. 6. Ilepuosuueckasi cucreMa ¥ TIOpPSZOK 3ariO/IHEHWsI SHEPreTUUeCKUX YpPOBHEM B
CTPyKType aroma. /. Pajguycbl aTOMOB U WOHOB. OJIEKTPOOTPHULIATE/IbHOCTb. JHEpPrus HOHU3aLUH,
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CPOZCTBO K 3JIEKTPOHY. VI3MeHeHHe CBOMCTB 3/IeMEHTOB U UX COeJUHEHWH I10 IepruojiaM U IpymnmaM. 8.
OcHOBHbIE BU/IbI XMMUUECKOU CBsi3W. [Iprpoja XuMUueckoil CBSI3u. XapaKTepUCTUKU XUMHUYEeCKOW CBS3H.
9. KoBaneHTHasi CBs3b, MeXaHM3Mbl ee 00pa3oBaHWs: OOMEHHBIM, [JOHOPHO-aKUenTOpHbIA. 10.
[MTonsipHOCTb KOBaJIeHTHOM CBsi3W. Teopusi BajleHTHBIX CBsi3ell U OOBsICHEHUe BaJleHTHOCTH 3JIEMEHTOB
METO/IOM Ba/IeHTHbIX CBsideli. OCHOBHOe U BO30yXJeHHOe cocTosiHhe atoma. 11. TIpocTpaHCTBeHHas
CTPYKTypa MosieKy/a. Tumbl cBsa3eil — o, 1. 12. VloHHast cBa3b. MeTannuueckasi cBsi3b. 13. ®dusnueckoe
COCTOsIHMe BelljecTBa. TBepZioe Teso. DHeprus KpUCTa/UIMYeCKOW pelleTKU. TUmbl KpUCTalIndeCcKux
CTPYKTYpP U uX cBoicTBa. 14. Knaccudukaius XMMUYeCKUX COefVHeHWH. BbrHapHble coejMHeHUs, WX
OCHOBHbIe TUTBI. CTernieHb oKucaeHusi. CoctaB OMHAPHBIX coefiHeHWH. 15. KHUC/IOThI, oM, 0CHOBaHMS,
OKCHU[IbI, UX KlaccupuKalusi U XuMudeckue cBoicTBa. 16. CpoiicTBa am@orepHOCTH. PeakliioHHas
CocoOHOCTh amM(OTEPHBIX OKCHIOB W THAPOKCHAOB. 17. PacTBOpbI, THIMBI pacTBOpOB. IIpoiiecc
pactBopeHusi.CriocoObl BbIpa’keHUst KOHIIeHTpaldy pacTBopoB. 18. PactBopuMocTb. IlepeHachlijeHHbIe
pacTBOpbI. JHepreTuka pactBopeHus. Kpucramnoruaparel. 19. CBoMCTBa pacTBOPOB HE3/IEKTPOJIUTOB.
OcmMmoc. 3akoH Bant-Todda. 3akoH Paynsi. Temrniepatypa KurieHUsi U 3amep3aHusi pacTBOpoB. 20. Teopusi
3JIEKTPOJIMTUYECKOU Jucconpanyy. CTeneHb AWCCOLMALIMM, KOHCTaHTa Aucconanmu. V30ToHnvecKun
kKo3(pduiieHT. CBONMCTBAa pacTBOPOB 3/€KTPOAUTOB. 21. XuMuueckass TepMojuHamuKa. IloHsThe
XUMHYEeCKOM cucTeMbl. Tumel cuctem. PaBHOBeCHOe COCTOsIHME CUCTeMBI. 22. Turbsl TepMOAMHAMUYE CKAX
TpoLieccoB: obOpaTuMble, HeoOpaTHUMble, CaMOIIPOM3BOJIbHbIE, DPaBHOBeCHble. (CHOBHbIE TIOHSITUS
TEePMOJJMHAMUKHW: BHYTPEHHsIs1 Heprus, pabora, Teruiora. 23. [1epBblif 3aKOH TepMOAWHAMUKH. [ToHsATHE
SHTaNbNUK. TemoBo 53¢¢eKT peakUyW, 5K30TePMUUECKHe U 3SHJOTePMUYECKHWe peakluu. 24.
TepMoxyumMHUuecKre ypaBHeHUsI M MX 0cobeHHOCTH. CTaH/apTHbIE TerIOThl 00pa30BaHUs BeljecTB. 25.
3akoH l'ecca, cnenctBre 13 3akoHa ['ecca. IToHaTre sHTponuu. BTOpoii U TpeTuii 3aKOH TePMOJMHAMUKHU.
26. CaMOnpou30BOJIbHbIE TIPOLIECChl. DHTAbIIMNHBIA M SHTPONUUHBIN (PAKTOPhl XMMUUYECKUX PeaKLUi.
Onepruss ['nbb6ca. 27. Xumuueckass KUHeTHKa. ['OoMOreHHble U TeTeporeHHble peakuyd. CKOpOCTb
XUMHUYECKOM peakiuu. PakTopbl, BIUAIOLIME Ha CKOPOCTb peakuuu. 28. BiusHue KOHL|eHTpaLyy Ha
CKODOCTb peakUUH. 3aKkoH JeUcTByromMX wacc. KoHcTaHnTa ckopoctu peakiuu. 29. BiusiHue
TemriepaTypbl Ha CKOpPOCTb peakuuu. [IpaBuno Bant-IT'odda. DHeprusi akTMBaLMd M ypaBHeHUe
Appennyca. 30. 3aBUCHMOCTh CKOPOCTH peaklMd OT KaTasiu3aropa. Karamm3 31. O6parumbie U
HeoOpaTHMble XMMHUUYECKHe peakud. XHMHueckoe paBHOBecwe. KoOHCTaHTa paBHOBeCHs. 3aKOH
JencTByrolux macc A paBHoBecus. Ilpunuun Jle-Ilatenve. CABUT XMMHUYECKOrO paBHOBecHs. 32.
OKUC/IUTeIbHO-BOCCTAHOBUTe/IbHbIe peaklyd. CTereHb OKUC/IeHUs, OKUC/IeHHe U BOCCTaHOBJIEHUe.
OneKTpOJHbIe MPOLeCChl. JNeKTPOJHbIe NoTeHLMan. YpaBHeHue HepHcta. 33. ['aibBaHWYeCKWI 3/1eMEHT.
ONeKTPOXUMHUYECKHE TPOLeCChl. DJIEKTPOJABWXKYILAsi CUia raJbBaHUYECKOro 3jemMeHTa. CTaHAAPTHBIN
BOJIOPOJIHBIA 3/71eKTPOA. 34. DIeKTPONIU3 B pacriaBe. DJeKTpoiau3 B pacTtBope. 35. 3akoHbl Papajest.
Boixop 1o Toky. 36. Koppo3us MeTa/nioB: XUMUUecKasi, 3IeKTpoXUMuueckas. 37. 3alljdra MeTa/uioB OT
KOppO3UH.

3.5 TeMbI KOHTPO/IbHBIX PadoT

— KOHTPOJIBHAA PABOTA Nel «OCHOBHBIE TTOHATUA M 3AKOHBI XMMWN» 1.
Omnpegeniure skBUBasieHTHY0 Maccy Na2CO3. 2. Ckonbko Mosekyn cogepxurcsa B 0,2 moms NH3? 3.
Kaxkoii o6bem okcuza yriepoga (IV) Beigenutcs (H.y.) Tipu TepMudeckoM pasioxenuu 200 kr CaCO3 ?
KOHTPOJIPHASI PABOTA Ne2 «CTPOEHME ATOMA. CTPOEHME ATOMA. ITEPUOOUYECKUI
3AKOH U ITEPUOINYECKAA CUCTEMA XUMNYECKUX SJIEMEHTOB OI.M.MEHJJEJIEEBA» 1.
Hanmiurre 371eKTpoHHYI0 KOH(Urypauuio atomMa Br. Ykaxkurte, K KakoMy 1epuofy, TpyIe, Nogrpyne u
CeMeMCTBY OTHOCHUTCS 3TOT 3yeMeHT. Kakue 3/1eKTPOHBI y 3TOr0 3/7eMeHTa SIB/ISIOTCS BaJIeHTHBIMU?
KakoBa MakcumanbHasg BaJeHTHOCTb 3TOro sneMmeHTa? llpuBeguTe  3/1eKTPOHHO-rpaguueckoe
n300pa)keHWe BaleHTHBIX 3/IeKTPOHOB W OIMIIMTE WX KBAaHTOBBIMK 4YuciamMH. Kakvmu cBoiicTBamu
obnagaet 3T0oT 37eMeHT? OOBSICHUTE, UCXOAS U3 3/IEKTPOHHOM KOH(UTypalK 37IeMeHTa U TOJIOKEHUs B
NepuoInuecKod cucrteMme. 2. B kakoM nepuofe, rpynre M INOAIPYIIle HAaXOAUTCS 3JIEMEHT, eC/U ero
3/1IeKTPOHHAsi KOH(Urypanus 3akaHuvBaeTcsl Ha 5s14d5. Ha3oBure 3TOT anemeHT. KakvmMuy CcBOKCTBaMU
00/1a/jaeT 3TOT 371eMeHT — OKUC/TUTeTbHBIMU WA BOCCTaHOBUTENbHBIMU? OObsicHUTe oueMy. 3. Kakoii u3
semeHTOB — B umu C OyzeT obsazath Oosee BhIpa)KeHHBIMM HeMeTalJTiueCKUMHU CBOWCTBaMU? Kakumu
cBoiicTBamu OyayT 00saziaTh COeMHEHUS STHUX /1eMEeHTOB — KUC/IOTHBIMUA UM OCHOBHBIMHU? OObsiCHUTE
C TOUKUA 3pEeHUsl 3JIeKTPOHHOU KOH(UIypalW{ U TOJOXKEHHs 3/IeMEHTOB B IEePUOAUUYECKOM CHCTeMe.
KOHTPOJIBHAS PABOTA Ne3 «XUMNYECKASA CBA3b» 1. [nsa xumuyeckux BeiectB Cl2, CuSO4,
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N20 a) ompemenuTth CTeNeHb OKWUCIEHUSI 37IEMEHTOB; 0) OIpee/uTh Ba/J€HTHOCTh 3/IEMEHTOB; B)
HapHUCOBaThb CTPYKTYpPHbIe ()OPMY/Ibl; T') ONIPeJeNIUTh TUIl XUMUUeCcKou cBs3u. 2. s Bewects: P4, CrCl3,
Zn, H20 a) yka3arb THUI XUMHUYECKOU CBsI3U; 0) OTpe/Ie/IUTh THUIT KPUCTA/UTHUeCKOU PeIeTKH; B) yKa3aTb
KakuMu (U3MYecKUMU CBOMCTBaMHU 007afjaeT [JaHHOe CoeJuHeHHe, OTBeT MOsicHUTh. 3. IlpuBeguTte
3/IeKTPOHHO-Tpaduueckoe n3o0pakeHrne atomMa B B 0CHOBHOM M BO30y)K/I€HHOM COCTOSTHUHM, HAIMIIINTe
3/1IeKTPOHHbIEe KOH(Urypauuy. Kakasi Ba/JIeHTHOCTb XapakTepHa JJig 3THX coctosHui? [lpuBenute
npuMepnl coesuHeHnd C fAaHHoM BaseHTHOCTbO. KOHTPOJIBHAS PABOTA Ne4d «OCHOBHBIE
KJIACChI HEOPTAHUYECKINX COEJVHEHNM. PEAKLIMOHHAA CIIOCOBHOCTH BEIIIECTB»
1. YkaxuTe, K KakKUM Kjaccam coefuHeHUN (TUAPOKCHbBI, KHUCJIOTBbI, COMU, OKCHABI, OWHApHBIE
coelMHEeHUsI) OTHOCATCS caeayroiye BellectBa: Na20, H2SO4, Cu(OH)2, Ca(NO3)2, Ba(OH)2, H3PO4,
Na2CO3, SO3, CaS, AIN. HazoBure 311 coequHeHusi. 2. Kakve TUIBI coseli MOTYT 00pa30BBIBaTLCS TIPU
peakiuu H2SO4 u NaOH? Hanummte ypaBHeHUsI peakldid, YKa)KUTe THIl COJIM, [alTe Ha3BaHUS
Nony4yeHHbIM coefuHeHusiM. 3. Uro Takoe amdotepHocTh? HanMimre ypaBHeHHsI peakLuH,
nokaspiBatome amgoTepHblii xapakrtep Al203. Ykaxure, K KakOMy K/IacCy COeIUHEHWW OTHOCSITCS
MPOAYKThl  peakuud, Ha3oBuTe nonyuyeHHble coenuHeHus. KOHTPOJIBHAA PABOTA  No5
«PACTBOPBI» 1. IIpu pactBopenuu 5,0 r BemiectBa B 200 T BOAbI MOAyUaeTCsl He TMPOBOJSIIUAN TOK
pactBop, Kpucraumsyrommica npu 1,450C. OnpezfenuTe MOJEKY/ISIPHYIO MacCy pacTBOPEHHOI'O
BellectBa. 2. CocTaBbTe ypaBHEHUsSI BCEX BO3MO)KHBIX DeakLMi B3aWMOJeMCTBUSI TUAPOKCHUIa KobasibTa
(II) 1 OpTO-MBIIBLIKOBOW KUCIOTHL. Ha3oBuUTe MNPOAYKTHI 3THUX B3aUMOJEWCTBUM, NPUBEJUTE WX
rpacdrueckre ¢GopMy/bl U ypaBHEHHUSI UX 3JIEKTPOIUTUUECKON auccouuranuu. 3. Paccuuraiite pH u pOH
0,49 %-Horo pactBopa cepHout KucioThl (1,0 r/cm3). KOHTPOJIBHAS PABOTA Ne6 « DHEPI'ETUKA
XUMMNYECKUX TTPOLIECCOB. XUMWYECKASA TEPMOAVHAMMKA» 1. PaccuuTaiiTe TerioBoi
3¢ dekT peakipu obpa3oBaHus okcuzaa cepbl (IV), 3anuimTe TepMOXMMHUYECKOe YPABHEHHE peaKI[UH.
BbruniciuTe MacCy TipopearvpoBaBllel Cepbl, eCM B pe3y/ibTaTe peakluu BblAenunoch 92,8 k/x
TerioTel. S(TB) + O2(r) = SO2(r) 2. PaccunTaB n3MeHeHue 3Hepruu ['nb06ca, yCTaHOBUTE, BOSMOXKHO /A
CaMOTpOM3BOJIbHOE TpoTeKaHue peakiyu rpu 35 0C. MgCO3(tB) = MgO(1B)+CO2(r) KOHTPOJIbHASA
PABOTA Ne7 «XUMUUECKASA KUHETUKA. XMMUUYECKOE PABHOBECHWE» 1. Hanwuiivte
KUHeTUUeckoe ypaBHeHMe peakuuu: O3(r) + NO(r) = O2(r) + NO2(r) 2. Kak u3MeHUTCSI CKOPOCTh
peaki[uH, eC/Iv: a) B CHCTeMe YBeJMUHUTh [aBjieHre B 3 pa3a; 0) yBeMuWTh KOHLIEHTPAL[I0 030HA B 2
pa3a; B) YBeJIMUMTb KOHLleHTpaluio okcuja azora (II) B 3 pasza. 3. TemmnepaTypHbiii Ko3hduiieHT
CKOPOCTH peakuyu paBeH 4. Ha CKO/IBKO TpaZlyCcoB HY)KHO YBETMYUTH TEMIIepPaTypy, YTOObI CKOPOCTh
peakiMyd Bo3pocsa B 64 pasa? 4. OmnpezenuTe SHEPryul0 aKTUBALMM peaklid, KOHCTaHTa CKOPOCTU
kotopou 1ipu 298 K paBHa 3,1:10-4, a mpu 313 K cocrasnsier 8,2:10-3. KOHTPOJIbBHASI PABOTA N8
«OJIEKTPOXUMMNYECKHUE TIIPOLIECCBI. KOPPO3UA METAJUUIOB» 1. 3anucate cxemy
raJlbBaHAYeCKOr0 3JIeMeHTa, COCTOSALLer0 W3 BUCMYTOBOIO U LIMHKOBOIO /IEKTPOJOB, IOTPY’KEHHBIX B
PacTBOpbI CBOMX COJIeM; HAMKCaTh YPaBHEHUS 3/1€KTPO/HBIX MPOLeCCOB; HAMKWCaTh YpaBHEHUE peakLvy,
KOTOpasi IIPOTeKaeT B raJibBaHUYECKOM 3/IeMeHTe; paCCUMTaTh 3/1eKTPOABWKYILYIO CUTy Ta/IbBaHUYECKOro
3/7IeMeHTa TpU CTaHJapTHBIX YC/AOBUSIX; pacCuMTaTh 3/I€KTPOABWXKYLIYIO CHUIy Ta/lbBaHAYECKOrO
sneMmenTa nipu Temneparype 30 0C u koHueHTpauusax UoHOB C(Bi3+) = 0,1 monb/n; C(Zn2+) = 1 mosb/n.
2. Kakue mpoaykTel oOpa3syroTcsi TIpy 3ieKTposiuze BogHoro pactBopa CaCl2? Hamwminwrte ypaBHeHUs
3JIEKTPOZIHBIX TIPOLIeCCOB. Brruncivre Maccy WM o0beM TMPOAYKTOB, BBIESIOMIMXCS HA 37eKTpPojax,
eCJIv B mpoLecce 37eKTpon3sa 3aTpaueHo 10722,2 Kn syekTpudecTBa, a BbIX0/ 110 TOKY cocTasyisieT 90%.

3.6 TemblI 1a00paTOpHBIX padoT

PacTtBOpEI

OmnpegenieHre TeryioBoro agdeKkra peakiiuv HelTpanru3aLluu
CKOpOCTb XUMHUECKUX peakiuil. XMMUuecKoe paBHOBeCHe.
Onekrponus. Koppo3us

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3ajjau 00ydyeHHsl UCTIONb3YIOTCS CIeAyIoIine
Marepuassbl:
— MeToJuuecKhe Marepuarbl, Orpejie/siolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITA [eATebHOCTH, XapaKTepu3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.
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-ITpeam. ykas.: c. 547-558. (Hanmuuue B 6ubmmoreke TYCYP - 220 3k3.)
2. OcHoBbI 00111eli U u3nuecKoit xumun: YuebHoe mocobue / TuxoHoBa M. B., Ekumosa U. A.
- 2015. 200 c. [DnektpoHHbIM pecypc] - Pexum pgocrtyna: http://edu.tusur.ru/publications/5136,
CBOOOJIHBIM.

4.2. lonosHMTe/IbHAA IMTEeparypa

1. T'munka H.JI. OO61as xumus : yuebHoe ocobue s By3oB / H. JI. I'munka. - 11-e u3a. - M.-J1.
: Xumus, 1964. - 688 c. : un., Tabn. - VimeH. ykas.: c. 669-670. - [Ipeam. ykas.: c. 671-688. (aynn: 37 3K3.;
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TYCYP - 37 3k3.)

2. Xumus: Yue6Hoe nocobue / I. B. CmupHoB, I. M. fIkynrnHa; MuHHCTepcTBO 006pa3oBaHuUs
Poccutickoit  ®epepauuyn, ToMcKuil rocyjapCTBeHHbIi YHUBEPCUTET CUCTeM YIIpaBJAeHUsT WU
pajuosnekTpoHuKY, Kacdezpa TexHonoruy pasnosneKTpoOHHOM ammnaparypsl. - Tomck : TMIIZIO, 2000. -
157 c. : un (Hanuuue B 6ubmoreke TYCYP - 31 9k3.)

3. T'nunka H.JI. 3agauu v ynpa)kHeHusi 1o o01eit xumuu : YuebHoe rocobue s By3os / H. JI.
['muHKa. - 20-e u3g., crepeotur. - M. : Xumus, 1973. - 263[1] c. : wi. - b. 11. (Hanuure B 6ubMMOTEKE
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Bricias mikosa, 1969. - 638[2] c. : un. - Ilpeam. ykas.: c. 629-639. - B. 1. (Hasmune B OUOIMOTEKe
TYCYP - 15 3k3.)

5. UYwukun E.B. Xumus [Texcr]: yue6Hoe nocobue / E. B. UnkuH; MuHiCcTepcTBO 06pa3oBaHus U
Hayku Poccuiickoli ®epepauyy, ToMCKUM TOCyZApCTBEHHBIM YHHUBEPCHUTET CUCTeM YyIpaBleHUs U
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4.3. YueO0HO-MeToJuUeCKoe ocodue U MporpaMMHoe odecreueHne

1. Xwumusi: MeTomuueckue yKa3aHUs /ISl TIDOBEEHUs TIPAKTUUeCKUX 3aHATHH, 1ab0paTOPHBIX
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73. (Hamuue B 6ubmioreke TYCYP - 51 3k3.)

3. UYwkun E.B. CoopHUK 3a7au no obieii xumuu [Tekcr] : yuebHO-MeTomHuecKoe nocobue / E.
B. YukuH; pell. Ka"a. xuM. Hayk A. . TanaHos; perr. C. f1. AnekcanapoBa; MUHHCTEPCTBO 00pa30BaHus
U Hayku Poccuiickoii ®enepaiiuy, TomMcKui rocynapCTBeHHbIM YHUBEPCUTET CUCTEM YIIpaB/leHUs U
pazroseKTpoHrKH (Tomck). - Tomck: TOMCKMM roCyZjapCTBeHHbIM YHHBEPCUTET CUCTeM yIpaB/ieHus U
paanosieKTpoHukH, 2015. - 296 c. (Hamuue B 6ubmioreke TYCYP - 100 3K3.)

4. JlabopatopHbie pabOThI IO XUMHUH: YuebHO-MeToAnYecKkoe nmocobue / Yukun E. B. - 2012. 78
c. [DnekTponHHbIH pecypc] - Pexkum goctyma: http://edu.tusur.ru/publications/3020, cBoO0JHBIH.

5. COOpHUK 3ajlau ¥ yrpa)kHeHuH o o6ieli xumun: COOPHUK 3a/iau U YIIpaKHEeHUH 110 o011eit
xumud / Yukun E. B. - 2012. 220 c. [DnektpoHHbIM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/642, cBoOOHBIIA.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M OMCKOBBIE CHCTeMbI
1. http://edu.tusur.ru — HayuHO-00Opa30BaTe/IbLHBIN ITOPTAs
2. http://www.chemistry.narod.ru, http:/www.xumuk.ru — nH(pOpPMaLMOHHO-CIIPABOUHbIE

pecypchl
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3. http://elibrary.ru — HayuHasi 371eKTpOHHast OUOIMOTEKA
4. http://www.twirpx.com — 3/1eKTPOHHbIe KHUTH 110 XUMHUHU
5. http://mv-tihonova.ucoz.ru - uHpopMaIMOHHbBIN calT Ass cTygeHToB TY CYPa
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